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00 (54) Title: METHODS FOR THE TREATMENT OF CARCINOMA 



O (57) Abstract: The invention concerns compositions and methods for the diagnosis and ireaimeni of neoplastic cell growth and 
ITuJ^T^'T ^"^i"^ 'T^^ ''^^"^i^" b^^^ "Pon the identification of genes thai are amplified in the genome 

O li '"^^ ^ caicmoma. Such gene amplification is expected to be associated with the overexpression of the 

n br,hr?rJnrV^H^°"'^ K "^"^^^ '^"'^ ^"^ tumorigenesis. Accordingly, the p^teins encoded 

S ^/^"-^.^ b-I^^-d to be useful targets for the diagnosis and/or treatment (including prevention) of^ertain cancer. 

^ nnvPi^'TH / r w^'""""^ ^"f ""^^ ''''' ^ predictors of the prognosis of tumor treatment. The present invention is directed to 
9^ novel methods of diagnosmg and treating tumor, such as lenal cell carcinoma. 
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METHODS FOR THE TREATMENT OF CARCINOMA 

Field of the Tnvftntinn 

ll»epiesentmveiitionrektestomediodsfortfaediagiM)sisaad^^ 
cell carcinoma. 

Backeroun d of flie Tnvent^^ m 
MaUgnant tumors (cancers) aie (he second leading cause of death in the United States, after heart disease 
(Bormg et al., CA Cancel J. nin [1993]). 

Cancer is characterized by an increase in the number of abnormal, or neoplastic cells derived fit»n a 
nonual tissue which proliferate to form a tumor mass, the mvasion of adjaceat tissues by these neoplastic tmnor 
cells, and the generationofmahgnant cells wMcheventuanyqinad via Ihebloodor lymphatics^ 
lymph nodes and to distant sites (metastasis). In a cancerous state, a cell proliferates under conditions in vMch 

noimalcellswouldnotgrow. Cancer manifests itselfin a xvide variety offomis, characterized by differem degrees 
of invasiveness and aggressiveness. 

Alteration of gene expression is mtimately related to the uncontroUed ceU growth and de-diffiaentiation 

which areacommon feature of all cancers. The genomesofcertain well stadiedmmois have been found to show 
decreased expression of recessive genes, usuaUy referred to as tumor siqjpiession genes, which would normaUy 

fimction to preventmaUgnantceU growth, and/or overexpressionofcertam dominant genes. 

thatacttopromotemaUgnantgrowthEachofthesegeneticchangesappcarstobereqjonsiblef^ 

of the traits aat, in aggregate, r»5,resent the fan neoplastic phenotype(Hunter.edLM:1129 
£^64:235-248 [1991]). 

A wellknownmechanismof gene (e.g.. oncogene) overexpression in cancer cells is gene amplification. 

This isaprocess where in flaechromosomeofthe ancestral ceUmultQ,le copies ofaparticulargeneareproduc^ 
The process involves unscheduled repUcation of the region of chromosome comprising the gene, followed by 

recombinationoftherephcatedsegmentsbackintothechromosome(Ahtaloe/a/.. Adv.Can>^rP^ ^7o.<-,» 

tl986]).ItisbeUeveddiattheoverexpressionofthegeneparaUekgeneampUfication,z.e..isproportionatetolhe 
number of copies made. 

PnJto-oncogenes that encode growth factors and growth factor receptors have been identified to play 
unportantrolesinthepathogenesisofvarioushmnanmalignancies. including breast cancer. For example ithas 
been found that the hmnan E,bB2 gene (erbB2. also Imown as her2. or c-erbB-2). which encodes a 185-kd 

transmembrane glycoprotein receptor (p 185HH-; HER2) reUted to the epidem«l gro^ 

IS overexpressed in about 25% to 30% of human breast cancer (Slamon et al. . Science, 225:177-182 [1987];' 

Slamon et al., S^isg, 244:707-712 [1989]). 
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It has been reported that gene amplification of a proto-oncogene is an event typically involved in the 
more malignant fonns of cancer, and could act as a predictor of clinical outcome (Schwab et aL, Genes 
Chromoso mes Cancer. 1:181-193 [1990]; Alitalo et a/., supra). Thus, er6B2 overexpression is commonly 
regarded as a predictor of apoor prognosis, especially inpatients with primary disease that involves axillary lymph 
5 nodes (Slamon et al., [1987] and [1989], supra\ Ravdin and Chanmess, Gene, 159: 19-27 [1995]; and Hynes and 

Stem, T^tnnhim i^ ioDhvs. Acta. 11^:165-184 [1994]), and has been linked to sensitivity and/or resistance to 
hormone therapy and chemotherapeutic regimens, including CMF (cyclophosphamide, mediotrexate, and 
fluoruracil) and anthracyclines (Baselga et aL, Qncoloev. H (3 Suppl l):43-48 [1997]). However, despite the 
association of er^B2 overexpression withpoor prognosis, the odds ofHER2-positive patients responding clinicaUy 
10 to treatment with taxanes were greater than three times those of H£R2-negative patients (Jbid). A recombinant 

humanized anti-£rbB2 (anti-HER2) monoclonal antibody (a humanized version of the murine anti-£rbB2 antibody 
4D5, referred to as rhuMAb HER2 or Herceptin®) has been clinically active inpatients with £rbB2-overexpressing 
metastatic breast cancers that had received extensive prior anticancer thexapy. (Baselga et a/., J. Clin. Oncol.. 
14:737-744 [1996]). 

^5 Renal cell carcinoma (RCC) is a common solid mahgnancy and the eleventh leading cause of cancer 

mortality in the United States. Typically, RCC is a highly vascular neoplasm with an unpredictable pattern of 
recurrence. Because RCC is a highly vascularized solid mahgnancy, angiogenesis and tissue invasion may be 
involved in its pathogenesis. The expression level of several genes have been studied individually and shown to 
have some correlation with the metastatic potential of RCC. These genes include, for example, fibroblast growth 

20 fector (bFGF) (Nanus, D.M, et aL, J. Nat*L Cancer Inst 85:1597-1599 [1993] and Fujimoto, K. et al., Biochem. 

Biophys. Res. Commun. 180:386-392 [1991]), vascular endotiielial growth fector (VEGF)(Takahashi, A. etal.. 
Cancer Rees. 54:4233-4237 [1994] and Nicol, D. etal., J. Urology 157:1482-1486 [1997]), extracellular matrix- 
degrading matrix metallopproteinases (MMP-2 andMMP-9) (Kugler, A. et aL, J. Urology 160:1914-1918 [1998] 
and Lein, M. et aL, Int'L J. Cancer 85:801-804 [2000]), angiogcnin (Wechsel, H.W. et al.. Anticancer Res. 

25 19:1537-1540[1999]),andceU-to-ceUadhesinmoleculeE-cadherin(Katagiri, A. etal.,Br. J.Cancer7 

[1995]). Additionally, the von Hippel Lindau (VHL) tumor suppressor gene is mutated in sporadic renal cell 
carcinomas (Knebehnann, G. etaL, Cancer Res. 58:226-231 [1998]). The VHL protein is part of an E3 ubiquitin 
ligase complex and enables proteosomal degradation of the transcription factor, hypoxia inducible factor (HIF- 1 ) 
(Maxwell, P.H., et al.. Nature 399:271-275 [1999]). Mutations in VHL can result in elevated HIF levels and 

30 upregulation ofhypoxia-induced angiogenic genes such as VEGF. In turn, VEGF mRNA and protein are elevated 

in tumors compared with normal kidney tissues, and some evidence suggests a relationship to vessel density 
(Takahashi, A. et aL, supra; Nicol, D. et al., supra; and Nakagawa, M. et al., Br. J. UroL 79:681-687 [1997]). On 
the other hand, while serum level of VEGF-A protein has been related to cancer grade and stage, evidence for 
a relationship between VEGF-A and kidney tumor neovascularization is confhcting, suggesting that other 

35 angiogenic factors are involved in renal tumor development 

In light of the above, there is obvious interest in identifying novel methods which are useful for 
diagnosing and treating tumors, such as renal cell carcinomas, which are associated with gene amplification. 

2 
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Siimmarv of the Inventinn 

A. EmbodiTn<>n»<! 

The present invention concerns methods for the diagnosis and treannent of neoplastic cell growth and 
probferation in mannnals. including humans. The present invention is based on the identification of genes that 
are amplified in the genome of tumor cells, such as renal ceU carcinomas. Such gene amplification is expected 
tobeassociatedwiflitteoverexpressionofthegeneproductandcontributetotumo^^^^^^^ Accordingly the 
proteins encoded by the amplified genes are believed to be usefiJ targets for the diagnosis and/or treannent 

(mchKlingpreventicm)ofcertaincancers.sud.asrenalceUcarcino^ 
of tumor treatmeat 

In one embodiment, the present invention concerns an isolated antibody which binds to a polypeptide 
designated herein as CXCR4; Laminin a^ha 4; TEMPI; Type IV collagen alpha 1; Laminin alpha 3- 
Adr«nomedullin;Il^ombo^ndin2;T>peIcollagenalpha2;TypeVIcolIa^ 
3;I^tentTGFbetabindingprotein2aiBP2):Serineorcysteinprotea8einhiW^^ 
Procoll3gen-lysine,2-oxogIutarate5^oxygenase;connexin43:T^IVcolkgenalpha2;C^^ 
Al ; Lamuun beta 2; Integrin alpha 1; Stamnocalcin 1; Thmmbospondin4; and CD36 polypeptide. In one aspect. 
the.sola.edanul,odyspecificallybindstoaCXCR4;Lamininalpha4;TIMPl;Ty^ 

alpha 3; Adrenomedullin; Tlxrombospondin 2; Type I collagen alpha 2; Type VI collagen alpha 2; l^pe VI 
collagen alpha 3; Latent TGFbeta binding protein 2 (LIBP2); Serine or cystein protease inhibitor heat shock 
Piotem (HSP47); Procollagen-lysine. 2-oxoglutarate 5-dioxygenase; com.exin 43; Type IV collagen a^ha 2- 
Comxexm 37; Ephrin Al; Laminin beta 2; Integrin alpha 1; Stanniocalcin 1; nm,mbospondin 4; or CD36 
polypeptide. Inanotheraspect.ti.antxT,odyinducesthedeathofaceUwhiche,q,res^^ 

4; UMPl; Type IV collagen alpha 1; Laminin alpha 3; Adrenomedullin; TT^ombospondin 2; Type I collagen 

alpha 2; Type VI collagen alpha 2; Type VI collagen alpha 3; Latent TGFbeta binding protein 2 (LTBP2)- Serine 

or cystein protease inhibitor heat shock protein (HSP47); Procollagen-lysine. 2-oxoglutarate 5-dioxyLenase- 

com^43;IVpeIVcollagenalpha2;Com.exin37;EphrinAl;Lamininbeta2;Inte^ 

l; Thrombospondin 4; or CD36 polypeptide where such expression is in a tumor cell that overexpresses the 

polypept.de as compared to a normal cell of Ihe same tissue type. Prefe«bly the tumor cell is in renal ceU 

carcmoma tissue. Inyetanotheraspec,,heant.lHKJyisamonoclonalantibody.which 

complementaritydeter™.gregion(CDR)residuesandhumanfiameworkregion(FR)^^ 

may be labeled and may be immobilized on a solid support In yet anolher aspect, the anti^^ 

fiagment, a single-chain antibody, or a humanized antibody which binds, preferably specificaUy. to a CXCR4- 

Lamininalpha4;TIMPl;T>peIVcoIlagenalphal;Lamininalpha3;Adrenomedulli^^ 

I coUagen alpha 2; Type VI collagen alpha 2; Typ. VI collagen alpha 3; Latent TGFbeta binding protein 2 

^TBP2);Sermeorcysteinproteaseinhr^itorheatshockprotein(HSP47);Procollagen-lysine,2- 
droxygenase; com^exin 43; Type IV collagen alpha 2; Connexin 37; Ephrin Al ; ^ 
I; Stanmocalcin 1; Tlirombospondin 4; or CD36 polypeptide. 

m another embodiment, the invention concerns a composition of matter which comprises an antibody 
whxchbinds.preferabIy.,pecificany.toaCXCR4;I^alp^ 
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alpha 3; Adnenomedullin; Thrombospondin 2; Type I collagen alpha 2; Type VI collagen alpha 2; Type VI 
collagen alpha 3; Latent TGFbeta binding protein 2 (LTBP2); Serine or cystein protease inhibitor heat shock 
protein (HSP47); Procollagen-lysine, 2-oxoglutarate 5-dioxygenase; connexin 43; Type IV collagen alpha 2; 
Connexin 37; Ephrin Al; I^minin beta 2; Intcgrin alpha 1; Stanniocalcin 1; Thrombospondin 4; or CD36 
5 polypeptide in admixture witii a phannaceutically acceptable carrier. In one aspect, the composition of matter 

comprises a therapeutically effective amount of the antibody. In another aspect, the composition comprises a 
further active ingredient, which may, for example, be a further antibody or a cytotoxic or chemotherapeutic agent 
Preferably, the composition is sterile. 

The invention further concerns antagonists of a CXCR4; Tjimtniti alpha 4; TEMPI; Type IV collagen 
1 0 alpha 1 ; T^minin alpha 3 ; Adrenomedullin; Thrombospondin 2; Type I collagen alpha 2; Type VI collagen alpha 

2; Type VI collagen alpha 3; Latent TGFbeta binding protein 2 (LTBP2); Serine or cystein protease inhibitor heat 
shock protein (HSP47); Procollagen-lysine, 2-oxoglutarate S^oxygenase; connexin 43; Type IV coUagen alpha 
2; Connexin 37; Ephrin Al; Laminin beta 2; Integrin alpha 1; Stanniocalcin 1; Thrombospondin 4; or CD36 
polypeptide that inhibit one or more of the biological and/or immunological functions or activities of a CXCR4; 

1 5 Laminin alpha 4 ; TIMP 1 ; Type IV collagen alpha 1 ; Laminin alpha 3 ; Adrenomedullin; Thrombospondin 2; Type 

I collagen alpha 2; Type VI coUagen alpha 2; Type VI collagen alpha 3; Latent TGFbeta binding protein 2 
(LTBP2); Serine or cystein protease inhibitor heat shock protein (HSP47); Procollagen-lysine, 2-oxoglutaTate,5- 
dioxygenase; connexin 43; Type IV collagen alpha 2; Connexin 37; Ephrin Al; Laminin beta 2; Integrin alpha 
1; Stanniocalcin 1; Thrombospondin 4; or CD36 polypeptide, such as its angiogenic function in renal cell 

20 carcinoma. 

In a forther embodimrait, the invention concerns a method of modulating, prefmbly inhibiting, 
transcription and/or translation of the respective amplified gene for treatment of a tumor, such as a renal cell 
carcinoma. The isolated nucleic acid molecule of the method is RNA or DNA and is the antisense form of the 
respective gene represented by tiie nucleic acid sequence provided by the respective GenBank accession number 
25 listed in Table 3, where the method involves die application of the antisense nucleic acid to the respective gene 

and modulation of its transcription and/or translation. Where antagonism of gene expression is desired, the 
antisense method of the invention preferably down-regulates expression of a gene for which expression is i^>- 
regulated in a tumor, such as a RCC. Where up-regulation of a tumor suppressor gene is desired, the antisense 
method of die invention preferably down-regulates a suppressor of the tumor suppressor gene. Preferably the 
isolated nucleic acid molecule hybridizes to a nucleic acid molecule encoding a CXCR4; Laminin alpha 4; TIMP 1 ; 
Type IV coUagen alpha 1; Laminin alpha 3; Adrenomedullin; Thrombospondin 2; Type I coUagen alpha 2; Type 
VI coUagen alpha 2; Type VI coUagen alpha 3; Latent TGFbeta binding protein 2 (LTBP2); Serine or cystein 
protease inhibitor heat shock protem (HSP47); ProcoUagen-lysine, 2-oxoglutarate 5-dioxygenase; connexin 43; 
Type IV coUagen alpha 2; Connexin 37; Ephrin Al; Laminin beta 2; hitegrin alpha 1; Stanniocalcm 1; 
Thrombospondin 4; or CD36 polypeptide or the complement thereof The isolated nucleic acid molecule is 
preferably DNA, and hybridization preferably occurs under stringent hybridization and wash conditions. Such 
nucleic acid molecules can act as antisense molecules of the amplified genes identified herein, which, in turn, can 
find use in the modulation of the transcription and/or translation of the respective amplified genes, or as antisense 
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reactioiis. FurJicnnore, such sequences can be used as part of a method according to the 
invention in which the gene sequence, or a fragment of at least 20, 50, or 100 nucleic acids of the sequence, are 
part of a ribozyme and/or a triple helix sequence which, in turn, may be used in regulation of the amplified genes. 

In another embodiment, the invention provides a method for deteimining the presence of a CXCR4; 
Lamininalpha4:mfl»l;l>peIVcollagenalphal;Laminin^^^^ 

I collagen alpha 2; Type VI collagen alpha 2; Type VI collagen alpha 3; Latent TGFbeta bindmg protein 2 

(L1BP2): Serineor cystemproteaseinhibitorheatshockpiotein (HSP47); Procollagen-lysine. 2-oxoglutarate 5- 

dioxygenase: comiexin 43; Type IV collagen alpha 2; Comiexin 37; Ephrin Al; Laminin beta 2; Integrin alpha 

l;Stanniocdcinl:lhiomboq)ondin4;orCD36polypq,tide.whereinthemelhodcompri^ 

sample, such as a nomial or diseased tissue sample (inchiding. but not limited to a tumor sample) to an anti- 

CXCR4; anti-Laminin alpha 4; anti-HMPl; anti-Type IV collagen alpha 1; anti-Laminm alpha 3; anti- 

Adrenomedullin; anti-Thiomboqxmdin 2; anti-iype I collagen alpha 2; anti-Type VI collagen alpha 2; anti-Type 

VIcolkgenalpha3;anti-IatentTGFbetabindingpiotein2(anti-LTBP2);anti-Serineor^ 

heat shockprotein (anti-HSP47); anti-ProcoIlagen-Iysine. 2H>xoglHtarate 5-dioxygenase; anti.comiexin43; aati- 

Type IV collagen alpha 2; anti-Connexin 37; anti-Ephrin Al; anti-Laminin beta 2; anti-Integrin alpha 1;' anti- 

Stanniocalcm 1; anti-Thrombospondin 4; or anti-CD36 polypeptide antibody and deteimining binding If the 

antibody to a CXCR4; Laminin alpha 4; UMPl; Type IV coUagen alpha 1; Laminin alpha 3; Adienomedullm; 

•Ihiombospondin2;TypeIcollagenalpha2; Type VI collagen alpha 2; Type VI collagen alpha 3; Latent TGFbeta 

bmdingprotein2 (LTBP2); Serineor cystein protease inhibitor heat shock protein (HSP47); Procollagen-lysine, 

2-oxoglutarate 5-dioxygenase; comiexin 43; Type IV collagen alpha 2; Comiexm 37; Ephrin Al; Laminin beta' 

2; Integrin alpha 1; Stanniocalcin 1; Thrombospondin 4; or CD36 polypeptide in the sample. In another 

embodhnent, the invention provides a method for detemuning the presence of a CXCR4; Laminin alpha 4; 

m4Pl;Type IV colkgen alpha l;LamimnaIpha3:AdrenomeduIlm;Thrombospondin2;Ty^ 

2; Type VI collagen alpha 2; Type VI collagen alpha 3; Latent TGFbeta bmding protein 2 (LTBP2); Serine or 

cysteinproteaseinhxT,itorheatshodcprotdn(HSP47);PrDcollagen-lya^^ 

43; Type IV collagen alpha 2; Connexin 37; ^hrin Al; Laminin beta 2; Integrin alpha 1; Stamriocalcin 1- 
Thrombospondm 4; or CD36 polypeptide in a cell, wherein the method comprises exposing the ceU to an anti- 
CXCR4; anti-Laminin alpha 4; anti-TIMPl; anti-Type IV collagen alpha 1; anti-Laminin alpha 3; anti- 

Adrenomedulhn;anti-Thromboq,ondin2;anti-TypeIcoUagenaIpha2;anti-TypeVIcollagenalpha2;anti-T^^ 
VlcoUagenalphaS; anti-Intent TGFbeta binding protein 2 (anti-LraP2); anti-Serineorcysleinproleasemhibitor 
heat shockprotein (anti-HSP47); antl-Procollagen-lysine, 2-oxoglutarate 5-dioxygenase; anti-com,exin 43; anti- 
Type IV collagen alpha 2; anti-Connexin 37; anti-Ephrin Al; anti-Laminin beta 2; anti-Integrin alpha 1; anti- 
Stamiiocalcin 1; anti-Thrombospondm 4; or anti-CD36 polypeptide antibody and determining binding of the 
antibody to tiie celL 

In yet another embodiment, thepresentinvenlionconcemsamethod of diagnosing tumor 

suchasrenalceUcareinoma.comprisingdetectinglhelevelof expression ofageneencodingaCXCR4-L^ 
alpha 4; TlMPl; Type IV collagen a^ha 1; Laminin alpha 3; AdrenomeduUin; TT^mbospondin 2- Type I 
coUagen alpha 2; Type VI collagen alpha 2; Type VI collagen a^ha 3; Latent TGFbeta binding protein 2 
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(LTBP2); Sexine m cystein protease inhibitor heat shock protein (HSP47); ProcoUagen-lysine, 2-oxoglutarate 5- 
dioxygenase; comiexin 43; Type IV collagen alpha 2; Comiexin 37; Ephrin Al; T^TniT.i., beta 2; Integrin alpha 
1; Stanniocalcin 1; Thrombospondin 4; or CD36 polypeptide (a) in a test sample of tissue cells obtained from the 
mammal, and (b) in a control sample of known normal tissue cdls of the same ceU type, wherein a higher 
ejqjnsssion level in the test sample as compared to the control sample, is indicative of the presence of tumor in the 
mammal from which tiie test tissue cells were obtained. 

In another embodiment, the present invention concerns a metfiod of diagnosing tumor in a mammal, 
comprising(a)conlactingananti-C3CCR4;anti-Laniininalpha4;anti-TI^ 

Laminin alpha 3; anti-AdrenomeduUin; anti-Thrombospondin 2; anti-Type I collagen alpha 2; anti-Type VI 
collagen alpha2; anti-Type VI collagen a^)ha3; anti-LatentTGFbetabindingpiotein2 (anti-LTBP2); anti-Serine 
or cystein protease inhibitor heat shock protein (anti-HSP47); anti-Procollagen-lysine, 2-oxoglutarate 5- 
dioxygenase; anti-connexin 43; anti-Type IV collagen alpha 2; anti-Connexin 37; anti-Ephrin Al; anti-Laminin 
beta 2; anti-Integrin alpha 1; anti-Stanniocalcin 1; anti-Thrombospondin 4; or anti-CD36 polypeptide antibody 
with a test sample of tissue ceUs obtained from the mammal, and (b) detecting the formation of a complex between 
15 the anti-CXCR4; anti-Laminin alpha 4; anti-TlMPl; anti-Type IV coUagen alpha 1; anti-Laminin alpha 3; anti- 

Adrenomedullin; anti-Thrombospondin 2 ; anti-Type I coUagen alpha 2; anti-Type VI collagen alpha 2; anti-Type 

VI colkgenalpha3;anti-LatentTGFbetabindingprotein2(anti-LTBP2); anti-Serine or cysteinproteasei^^ 
heat shockpiotein (anti-HSP47); anti-Procollagen-lysine. 2-oxoglutarate 5-dioxygcnase; anti-connexin 43; anti- 
Type IV collagen alpha 2; anti-Connexin 37; anti-Ephrin Al; anti-Laminin beta 2; anti-Integrin alpha 1; anti- 
Stanniocalcin 1; anti-Thrombospondin 4; or anti-CD36 polypeptide antibody and a CXCR4; Laminin alpha 4; 
TIMPl; Type IV collagen a^ha 1; Laminin a^ 3; Adrenomedullin; Thrombospondin 2; Typel collagen alpha 
2; Type VI collagen alpha 2; Type VI collagen alpha 3; Latent TGFbeta binding protein 2 (LTBP2); Serine or 
cysteinproteaseinhfl)itorheatshockprotein(HSP47);Procollagen-lysine.2-oxoglutarate5-d^^ 
43; Type IV collagen alpha 2; Connexin 37; Ephrin Al; Laminin beta 2; Integrin alpha 1; Stanniocalcin 1; 
Thrombospondin 4; or CD36 polypeptide in the test sample, wherein the formation of a complex is indicative of 
the presence of a mmor in said mammal. The detection may be qualitative or quantitative, and may bepeifoimed 
in comparison witii monitoring the complex formation in a control sample of known normal tissue cells of the 
same cell type. A larger quantity of complexes formed in the test sample indicates tiie presence of tumor in tiie 
mammal from which tiie test tissue cells were obtained. The antibody preferably carries a detectable label. 
Complex fomiation can be monitored, for example, by light microscopy, flow cytometiy, fluorimetiy. or otiier 
techniques known in the art 

The test sample is usually obtained from an individual suspected to have neoplastic ceU growth or 
prolifeaation {e.g. cancerous cells), such as renal ceU carcinoma. 

In anotiier embodiment, die present invaition concerns a cancer diagnostic kit comprising an anti- 
CXCR4; anti-Laminin alpha 4; anti-TIMPl; anti-Type IV collagen alpha 1; anti-Laminin alpha 3; anti- 
Adrenomedullin; anti-lhrombospondin 2; anti-Type I collagen alpha 2; anti-Type VI collagen alpha 2; anti-Type 
VIcollagenalpha3:anti.LatentTGIT,etabindingprotein2(anti-LTBP2);anti-Serineorcysteinprotease 
heatshockprotein(anti-HSP47); anti-ProcoUagen-tysine. 2-oxoglutarate 5-dioxygenase; anti-comiexin43; anti- 
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Stanniocalcin 1; anti-Thrombospondin 4; or aiiti-CD36 polypeptide antibody and a carrier (e.g., a buffer) in 
suitable packaging. The kit preferably contains instructions for using tiie antibody to detect the presence of a 
CXCR4; T^minin alpha 4; TIMP 1 ; Type IV collagen alpha 1 ; T^mmin alpha 3 ; AdrenomeduUin; Thrombospondin 
2; Type I collagen alpha 2; Type VI collagen alpha 2; Type VI coUagen alpha 3; Latent TGFbeta binding protein 
2 (LTBP2); Serine or cystein protease inhibitor heat shock protein (HSP47); Procollagen-lysine, 2-oxoglutarate 
5-dioxygenase; connexin 43; Type IV collagen a^ha 2; Connexin 37; Ephiin Al; T^tntnin beta 2; Integrin alpha 
1; Stanniocalcin 1; Thrombospondin 4; or CD36 polypeptide in a sample suspected of containing the same, 
preferably in a sample of noimal or diseased renal tissue, such as a ri»ial cell carcinoma sanq)le. 

In yet another embodiment, the invention concerns a method for inhibiting the growth of tumor cells 
comprising exposing tumor cells which express a CXCR4; T^miniTi alpha 4; TEMPI ; Type IV collagen alpha 1 ; 
T^minin alpha 3; AdrenomeduUin; Huombospondin 2; Type I collagen alpha 2; Type VI collagen alpha 2; Type 
VI collagen a^ha 3; Latent TGFbeta binding protein 2 (LTBP2); Serine or cystein protease inhibitor heat shock 
protein (HSP47); Procollagen-lysine, 2-oxoglutarate 5-dioxygenase; connexin 43; Type IV collagen alpha 2; 
Connexin 37; Ephrin Al; I ^minin beta 2; Integrin alpha 1; Stanniocalcin 1; Thrombospondin 4; or CD36 
polypeptide to an effective amount of an agent which inhibits a biological and/or immunological activity and/or 
Ae expression of a CXCR4; Laminm alpha 4; TIMPl; Type IV collagen alpha 1; Laminin alpha 3; 
AdrenomeduUin; Thrombospondin 2; Type I collagen alpha 2; Type VI collagen alpha 2; Type VI collagen alpha 
3; Latent TGFbeta binding protein 2 (LTBP2); Serine or cystein protease inhibitor heat shock protein (HSP47); 
Procollagen-lysine, 2-oxoglutarate 5-dioxygenase; connexin 43; Type IV collagen a^ha 2; Connexin 37; Ephrin 
Al; Laminin beta 2; Integrin alpha 1; Stanniocalcin 1; Thrombospondin 4; or CD36 polypeptide, wherein growth 
ofthe tumor cells is thereby inhibited. Theagentpreferablyisananti-CXCR4;anti-Lamininalpha4; anti-TIMPl; 
anti-Type IV collagen alpha 1; anti-Laminin alpha 3; anti-AdrenomeduIlin; anti-Thrombospondin 2; anti-Type 
I collagen alpha 2; anti-Type VI collagen alpha 2; anti-Type VI collagen alpha 3; anti-Latent TGFbeta binding 
protein 2 (anti-LTBP2); anti-Serine or cystein protease inhibitor heat shock protein (anti-HSP47); anti- 
ProcoUagenrlysine, 2-oxoglutarate 5-dioxygenase; anti-connexin 43 ; anti-Type IV collagen alpha 2; anti-Connexin 
37; anti-Ephrin Al; anti-Laminin beta 2; anti-Integrin alpha 1; anti-Stanniocalcin 1; anti-Thrombospondin 4; or 
anti-CD36 polypeptide antibody, a small organic and inorganic molecule, peptide, phosphopeptide, antisense or 
ribozyme molecule, or a triple helix molecule. In a specific aspect, the agent, e.g., the anti-CXCR4; anti-Laminin 
alpha 4; anti-TIMPl; anti-Type IV collagen alpha 1; anti-Laminin alpha 3; anti-Adrenomedullin; anti- 
Thrombospondin 2; anti-Type I coUagen alpha 2; anti-Type VI collagen alpha 2; anti-Type VI collagen alpha 3; 
anti-Latent TGFbeta binding protein 2 (anti.LTBP2); anti-Serine or cystein protease inhibitor heat shock protein 
(anti-HSP47); anti-Procollagen-lysine, 2-oxoglutarate 5-dioxygenase; anti-connexin 43; anti-Type IV collagen 
alpha 2; anti-Connexin 37; anti-Ephrin Al; anti-Laminin beta 2; anti-Integrin alpha 1 ; anti-Stanniocalcin 1 ; anti- 
Thrombospondin 4; or anti-CD36 polypeptide antibody, induces cell death. In a further aspect, the tumor cells 
are furdier exposed to radiation treatment and/or a cytotoxic or chemotherapeutic agent 

In a fiirther embodiment, flie invention concerns an article of manufacture, comprising: 
a container; 
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a label on the container; and 

a con^sition comprising an active agent contained within the container, wherein tiie composition is 
effective for inhibiting the growth of tumor cells and Ac label on the container indicates that the composition can 
be used for treating conditions characterized by overe3q>ression of a CXCR4; Laminin alpha 4; TIMP 1 ; Type IV 
collagen alpha 1; T^ m i ni n alpha 3; AdrenomeduUin; Thrombospondin 2; Type I collagen alpha 2; Type VI 
collagen alpha2; Type VI collagen a^ha3; Latent TGFbetabindingprotein 2 a-TBP2); Serine or cystein protease 
inhibitor heat shock protein (HSP47); Procollagen-lysine, 2-oxoglutarate 5-dioxygenase; connexin 43; Type W 
collagen a^ha 2; Connexin 37; Ephrin Al; Laminin beta 2; Integrin alpha 1; Stanniocalcin 1; Thrombospondin 
4; or CD36 polypeptide as compared to a normal cell of the same tissue type, where the condition is preferably 
renal cell carcinoma. In particular aspects, the active agent in the composition is an agent which inhibits an 
activity and/or the expression of a CXCR4; Laminin alpha 4; UMPl; Type IV collagen alpha 1; TWnin alpha 
3; AdrenomeduUin; Thrombospondin 2; Type I collagen alpha 2; Type VI collagen alpha 2; Type VI coUagen 
alpha 3; Latent TGFbeta binding protein 2 (LTBP2); Serine or cystein protease inhibitor heat shock protein 
(HSP47); ProcoDagen-lysine, 2-oxoglutarate 5-dioxygenase; connexin 43; Type IV collagen alpha 2; Connexin 
15 37; Ephrin Al; Laminin beta 2; Integrin alpha 1 ; Stanniocalcin 1 ; Thrombospondin 4; or CD36 polypeptide. In 

preferred aspects, the active agent is an anti-CXCR4; anti-Laminin alpha 4; anti-TIMPl ; anti-Type IV collagen 
alpha 1; anti-Laminin alpha 3; anti-Adrenomedullin; anti-Thrombospondin 2; anti-Type I collagen alpha 2; anti- 
Type VI collagen alpha 2; anti-Type VI collagen alpha 3; anti-Latent TGFbeta binding protein 2 (anti-LTBP2); 
anti-Serine or cystein protease inhibitor heat shockprotem (anti-HSP47); anti-ProcoUagen-lysine, 2-oxoglutarate 
5-dioxygenase; anti-connexin43; anti-Type IV collagen alpha 2; anti-Connexin37; anti-EphrinAl; anti-Laminin 
beta 2; anti-Integrin alpha 1; anti-Stanniocalcin 1; anti-Thrombospondin 4; or anti-CD36 polypeptide anti1>ody 
or an antisense oligonucleotide. 

The invention also provides a method for identifying a compound that inhibits an activity of a CXCR4; 
Laminin alpha 4; TIMP 1 ; Type IV coDagen alpha 1 ; Laminin alpha 3; AdrenomeduUin; Thrombospondin 2; Type 
25 I collagen alpha 2; Type VI coUagen alpha 2; Type VI coUagen alpha 3; Latent TGFbeta binding protein 2 

(LTBP2); Serine or cystein protease inhibitor heat shock protein (HSP47); ProcoUagen-lysine, 2-oxoglutarate 5- 
dioxygenase; connexin 43; Type W collagen alpha 2; Connexin 37; Ephrin Al ; Laminin beta 2; Integrin alpha 
1; Stanniocalcin 1; Thrombospondin 4; or CD36 polypeptide, where the inhibiting activity preferably functions 
in renal cell carcinoma, the method comprising contacting a candidate compound with a CXCR4; Laminin alpha 
4; TEMPI; Type IV collagen alpha 1; Laminin alpha 3; AdrenomeduUin; Thrombospondin 2; Type I coUagen 
alpha 2; Type VI collagen alpha 2; Type VI collagen alpha 3; Latent TGFbeta binding protein 2 (LTBP2); Serine 
or cystein protease inhibitor heat shock protein (HSP47); Procollagen-lysine, 2-oxoglutarate 5-dioxygenase; 
connexin 43; Type IV coUagen alpha 2; Connexin 37; Ephrin Al ; Lammin beta 2; Integrin alpha 1 ; Stanniocalcin 
1; Thrombospondin 4; or CD36 polypeptide under conditions and for a time sufficient to aUow these two 
components to interact and detenmning whether a biological and/or immunological activity of Ae CXCR4; 
Laminin alpha 4; TIMP I ; Type IV coUagen alpha 1 ; Laminin alpha 3 ; AdrenomeduUin; Thrombospondin 2; Type 
I coUagen alpha 2; Type VI coUagen alpha 2; Type VI coUagen alpha 3; Latent TGFbeta binding protein 2 
(LTBP2); Serine or cystein protease inhibitor heat shockprotein (HSP47); Procollagen-lysine, 2-oxoglutaxate 5- 
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1; Stanniocalcin 1 ; ThrcMnbospondin 4; or CD36 polypeptide is inhibited. In a specific aspect, either the candidate 
compound or the CXCR4; Laminin alpha 4; TIMP 1 ; Type IV collagen alpha 1 ; Laminin alpha 3 ; AdrenomeduUin; 
Thiombospondin 2; Type I collagen alpha 2; Type VI coDagai alpha 2; Type VI coUagen alpha 3 ; Latent TGFbeta 
binding protein 2 (LTBP2); Serine or cystein protease inhibitor heat shock protein (HSP47); ProcoUagen-lysine, 
2-oxoghitanite 5-dioxygenase; connexin 43; Type IV collagen alpha 2; Connexin 37; Ephrin Al ; Laminin beta 
2; Integrin alpha 1; Stanniocalcin 1; Thrombospondin 4; or CD36 polypeptide is immobilized mi a soUd support 
In anotiier aspect, the nonrinimobilized conqxment carries a detectable label. In a prefeired aspect, this method 
conqjrises the steps of (a) contacting cells and a candidate compound to be screened in die presence of the 
CXCR4: Laminin alpha4; TlMFl ; Type IVcollagenalpha 1; Laminina^haS; Adienomedullin; Thrombospondin 
2; Type I collagen alpha 2; Type VI collagen a^ha 2; Type VI coUagMi a^ha 3; Latent TGFbeta binding protein 
2 (LraP2); Serine or (^rstein protease inhibitor heat shock protdn (HSP47); Procollagen-lysine, 2-oxoglutaiat6 
5-dioxygenase; connexin 43; Type IV collagen a^ha 2; Connexin 37; Ephrin Al; Laminin beta 2; Integrin alpha 
1; Stanniocalcin 1; Thrombospondin 4; or CD36 polypeptide under conditions suitable for die induction of a 
ceUular response nonnally induced by a CXCR4; Laminin alpha 4; TIMPl ; Type IV coUagen alpha 1; T^minin 
alpha 3; Adrenomedullin; Thrombospondin 2; Type I collagen alpha 2; Type VI collagen alpha 2; Type VI 
collagen alpha 3; Latent TGFbeta binding protein 2 (LTBP2); Serine or cystein protease inhibitor heat shock 
protein (HSP47); Procollagen-lysine, 2-oxoglutarate 5-dioxygenase; connexin 43; Type IV collagen alpha 2; 
Connexin 37; Ephrin Al; Laminin beta 2; Integrin alpha 1; Stanniocalcin 1; Thrombospondin 4; or CD36 
polypq)tide and (b) detennining the inductitm of said ceUular response to detemiine if tiie test compound is an 
effective antagonist 

In another embodiment, the invention provides a mefliod for identifying a compound diat inhibits die 
expression of a CXCR4; Laminin alpha 4; TIMPl; Type IV coUagen alpha 1; T^mj,, alpha 3; Adrenomedullin; 
Thrranbospondin 2; Type I collagen a^ha 2; Type VI collagen alpha 2; Type VI collagen alpha 3; Latent TXSFbeta 
binding protein 2 (LTBP2); Serine or cystein protease inhibitor heat shodcprotein (HSP47); Procollagen-lysine, 
2-oxoghitarate 5-dioxygenase; connexin 43; Type IV collagen alpha 2; Connexin 37; Ephrin Al; Laminin beta 
2; Integrin alpha 1; Stanniocalcin l;Thrombospondin4;orCD36polypeptide in cells that express thepolypeptide, 
wherein the method comprises contacting the ceUs with a candidate compound and detetmining wheflier the 
expression oftheCXCR4; Laminin alpha 4; TIMPl; Type IV collagen alpha 1; Laminin alpha 3; Adrenomedullin; 
Thrombospondin 2; Type I collagen alpha 2; Type VI collagen alpha 2; Type VI collagen alpha 3 ; Latent TGFbeta 
binding protein 2 (LTBP2); Serine or cystein protease inhibitor heat shock protein (HSP47); Procollagen-lysine. 
2-oxoglutarate 5-dioxygenase; connexin 43; Type IV collagen alpha 2; Connexin 37; Ephrin Al; Laminin beta 
2; Int^ alpha 1; Stanniocalcin 1; Thiombospondin 4; or CD36 polypeptide is inhibited. In a prefeired aspect, 
this method comprises die steps of (a) contacting cells and a candidate compound to be screened under conditions 
suitable foe allowing expression of the CXCR4; Laniinin alpha 4; TIMPl; Type IV coUagen alpha 1; Laminin 
alpha 3; AdrenomeduUin; Thrombospondin 2; Type I coUagen alpha 2; Type VI collagen alpha 2; Type VI 
coUagen alpha 3; Latent TGFbeta binding protein 2 (LTBP2); Serine or cystein protease inhibitor heat shock 
protein (HSP47); PiocoUagen-lysine, 2-oxoghitarate 5-dioxygenase; connexin 43; Type IV coUagen a^ha 2; 
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Connexin 37; Ephrin Al; Laminin beta 2; Integrin a^ha 1; Stanmocalcin 1; Thrombospondin 4; or CD36 
polypeptide and (b) detennining die inhil>ition of e:q>iession of said polypeptide. 

B. Additional Embodiments 

In yet another enAodiment, the invention concerns antagonists of a native CXCR4; T-amin^n alpha 4; 
TIMPl; Tjpe IV coUagen alpha 1; Laminin alpha 3; Adrenomedullin; Thrombospondin 2; Type I coUagen alpha 
2; Type VI collagen alpha 2; Type VI collagen alpha 3; Latait TGFbeta binding protein 2 (LTBP2); Swine or 
cysteinproteaseinhibitorheatshockprotein(HSP47);ProcoUagen4ysine.2-oxoghxtanite 

43; Type IV coUagen alpha 2; Connexin 37; j^hrin Al; Laminin beta 2; Integiin alpha 1; Stanniocalcin 1; 
Thrombospondin 4; or CD3 6 polypeptide as defined herem. In a particular embodiment, flie antagonist is an anti- 
CXCR4; anti-Laminin alpha 4; anti-TIMPl; anti-Type IV coUagen alpha 1; anti-Laminin alpha 3; anti- 
AdrenomeduUin; anti-Thrombospondin 2; anti-Type I collagen alpha 2; anti-Type VI collagen alpha 2; anti-Type 
VI coUagen alpha3;anti-Latent TGFbeta bindingprotein2(anti-LTBP2);anti-Serineorcysteinproteaseinh^^ 
heat shock protein (anti-HSP47); anti-ProcoUagen-lysine, 2-oxoglutarate 5-dioxygenase; anti-connexin43; anti- 
Type IV coUagen alpha 2; anti-Connexin 37; anti-Ephrin Al; anti-Laminin beta 2; anti-Integrin alpha 1; anti- 
Stanniocalcin 1 ; anti-TTirombospondin 4; or anti-CD36 polypeptide antibody or a small molecule. 

In a fiirther embodimoit, the invention concerns a method of identifying antagonists to a CXCR4; 
l^mminalpha4;TIMPl;fYpe IV collagen alpha l;Lamminalpha3;Adrenome^^ 

I collagen alpha 2; Type VI coUagen alpha 2; Type VI coUagen alpha 3; Latent TGFbeta binding pix>tein 2 
(LTBP2); Serine orcystein protease inhibitor heat shock protein (HSP47); Procollagen-lysine, 2-oxoglutarate 5- 
dioxygenase; connexin 43; Type IV coUagen alpha 2; Connexin 37; Ephrin Al; Laminin beta 2; Integrin alpha 
1; Stanmocalcin 1; Thrombospondin 4; or CD36 polypeptide which comprise contacting the CXCR4; Laminin 
alpha 4; TIMPl; Type IV coUagen alpha 1; Laminin alpha 3; AdrenomeduUin; Thrombospondm 2; Type I 
collagen alpha 2; Type VI collagen alpha 2; Type VI coUagen alpha 3; Latent TGFbeta binding protein 2 
(LTBP2); Serine or cystein protease inhibitor heat shockprotein (HSP47); ProcoUagen-lysme, 2.oxoglutarate 5- 
dioxygenase; connexin 43; Type IV coUagen alpha 2; Connexin 37; Ephrin Al; Laminin beta 2; Integrin alpha 
1; Stanniocalcin 1; Thrombospondin 4; or CD36 polypeptide with a candidate molecule and monitoring a 
biological activity mediated by said CXCR4; Laminin alpha 4; TEMPI; Type IV coUagen alpha 1; Laminin alpha 
3; AdrenomeduUin; Thrombospondin 2; Type I coUagen alpha 2; Type VI coUagen alpha 2; Type VI coUagen 
alpha 3; Latent TGFbeta binding protein 2 (LTBP2); Serine or cystein protease inhibitor heat shock protein 
(HSP47); Procollagen-lysine, 2-oxoglutarale 5-dioxygenase; connexm 43; Type IV collagen alpha 2; Connexin 
37; Ephrin Al; Laminin beta 2; Integrin alpha 1; Stanmocalcin 1; Thrombospondin 4; or CD36 polypeptide. 
Preferably, &e CXCR4; Laminin alpha 4; TIMPl; Type IV coUagen alpha 1 ; Laminin alpha 3; AdrenomeduUin; 
Thrombospondin 2; Type I coUagen alpha 2; Type VI coUagen alpha 2; Type VI coUagen alpha 3; Latent TGFbeta 
binding protein 2 (LTBP2); Serine or cystein protease inhibitor heat shockprotein (HSP47); ProcoUagen-lysine, 
2-oxoglutarate 5-dioxygenase; connexin 43; Type IV coUagen alpha 2; Connexm 37; Ephrin Al; Laminin beta 
2; Integrin alpha 1; Stanniocalcm 1; Thrombospondin 4; orCD36polypq)tideisanative CXCR4: Laminin afeha 
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4: TTMPi 

. . x^uimim aipna J; AdrenomeduUin; Thrombospondin 2; Type I collagen 

alpha2:T3^eVlcollagenalpha2;TypeVIcoUagenalpha3;UtentTGFbetabindingprotein2aTBP2)^ 

or cystem protease inhibitor heat shock protein (HSP47); ProcoUagen-lysine, 2-oxoglutarate 5-dioxygenase- 

connexin43;TypeIVcollagenalpha2;Connexin37;EphrinAl;Lamininbeta2;Integ™ 
1; Thrombospondin 4; or CD36 polypeptide. 

In a stm further embodiment, the invention concerns a composition of matter comprising a CXCR4- 
I^alpha4;TIMPl;T^IVcollagenalphal;I^alpha3;AdrenomeduIl^ 

I collagen alpha 2; Type VI collagen aft,ha 2; Type VI collagen alpha 3; Latent TGFbeta binding protein 2 

(LIBP2); Serine or cystein protease inhibitor heat shockprotein (HSP47); Procollagen-lysine, 2-oxoglutarate 5- 

dioxygenase: comaexin 43; Type IV collagen ai,ha 2; CWxin 37; Ephrin Al ; Laminin beta 2; Integrin alpha 

l;Stami.ocalcinl;ThromboqK,ndin4;oraD36polyp«ptideashe«indescn^ed.orananti-^^^ 

alpha 4; anti-TIMFl; anti-Tjpe IV collagen alpha 1; anti-Laminin alpha 3; anti-Ad«nomedullin; anti- 

Thrombospondin2;anb-TypeIcoDagenalpha2;anti-TVpeVIcolhgenalpha2; anti-Type VI co^^^ 

ant.-IatentTGFbembindingprotein2(anti-LraP2);anti.Serineorcysteinproteaseinhi^^ 

(anti-HSP47); anti-ProcoUagen-Iysine. 2-oxoglutarate 5-dioxygenase; anti-comiexin 43; anti-Type IV collagen 

alpha 2; anti-Comiexin 37; anti-Ephrin Al; anti-Laminin beta 2; anti-Integrin alpha 1; anti-Stamuocaldn 1- anti- 

Thrombospondin 4; or anti-CD36 polypeptide antibody, in combination «dth a carrier. OptionaUy. the carrier 

is a pharmaceutically acceptable earner. 

Anoflier embodiment of the present invention is directed to the use of a CXCR4; Laminin alpha 4- 

Tn^l;TyperVcolhigenalphal;Lamininalpha3;AdrenomedulIin;Tlm,mbospondin2;TypeIco^^ 

2; Type VI collagen alpha 2; Type VI collagen alpha 3; Latem TGFbeta binding protein 2 (L1BP2); Serine or 

cystemproteaseinhibitorheatshodcpn,tdn(HSP47);Procollagen-l^^ 

43; Type IV coUagen a^ha 2; CWxin 37; ^hrin Al; Laminin beta 2; Integrin alpha 1; Stamuocalcin 1- 

Ihrombospondin4;orCD36polypeptide.oranan,agonisttiiereofashereinbefor«d«^^ 

anti-Laminin alpha 4; anti-TTMPl; anti-Type IV collagen alpha 1; anti-Lammin alpha 3; anti-Adnmomedullin;' 

ant,-lhrombospondin2;anti-TypeIcollagenalpha2;anti-TypeVIcollagenalpha2; anti-Type Vlcollagen^^^ 

3;anti-I^tTGFbetabindingprotein2(anti-LTBP2);anti-Serineorcysteinprotease^^^^ 

(anti-HSP47); anti-ProcoUagen-lysine. 2-oxoglutarate 5-dioxygenase; anti-comiexin 43; anti-Type IV collagen 

alpha2; anti-Com,exin 37; anti-EphrinAl; anti-Laminin beta 2; anti-Integrin alpha 1; anti-Stanniocaloin 1; anti- 

-IHrombospondin 4; or anti-CD36 polj^eptide antibody, for the preparation of a medicament useful in ti» 

.i«a,mentofaconditionwhichisresponsivetotheCXCR4:Lamininalpha4;llMPl:TypeIVconag« 

I^alpha3;Adrcnomedullin;Tl.ombospondin2;TypeIcoUagen alpha 2;Type Vic 

VI collagen alpha3;LatentTGFbe.abindingprotein2(LTBP2); Serine or cysteinproteasei^^^^^^ 

protem (HSP47); Procollagen-lysine. 2-oxoghi.arate 5-dioxygenase; com^exin 43; Type IV collagen alpha 2- 

Comiexm 37; Ephrin Al; Uminin beta 2; Integrin alpha 1; Stamnocalcin 1; Thrombospondin 4- or CD36 

polypeptide, an antagonist ti^-eofor an anti.CXCR4; anti-Laminin alpha 4; anti-TIMPl; anti-Type W collagen 

a^hal;anti-Lamininalpha3;anti-Adrenomedullin;anti-Tl„ombo^ondin^^ 

T^e VI collagen dpha 2; anti-T^pe VI collagen alpha 3; anti-Latent TGFbeta binding protein 2 (anti-LTBP2)- 
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anti-Serine or cystein protease inhibitor heat shock protein {anti-HSP47); anti-ProcoUagen-lysine, 2-oxoglutarate 
5-dioxygenase; anti-connexin 43; anti-Type IV collagen alpha 2; anti-Comiexin37; anti-Ephrin Al; anti-Laminin 
beta 2; anti-Integrin alpha 1; anti-Stanniocalcin 1; anti-Thrombospondin 4; or anti-CD36 polypeptide antibody. 
Preferably the condition is renal cell carcinoma. 
5 In otiier embodiments, the inventionprovides chimeric molecules comprising any ofihe herein described 

polypeptides fiised to a heterologous polypeptide or amino acid sequence. Example of such chimeric molecules 
comprise any of the herein described polypeptides fused to an epitope tag sequence or a Fc region of an 
immunoglobulin. 

In another embodiment, the inventionprovides an antibody which specifically binds to any of die above 
10 or below described polypeptides. Optionally, the antibody is a monoclonal antibody, humanized antibody, 

antibody fragment or single-chain antibody. 

Further embodiments of the present invention will be evident to the skilled artisan upon a reading of the 
present specification. 

Detailed Description of the Invention 

1. Definirinng 

Tlic plirases "gene amplification" and "gene duplication" are used interchangeably and refer to a process 
by which multiple copies of a gene or gene fragment are formed in a particular cell or cell line. The duplicated 
region (a stretch of amplified DNA) is often referred to as "amplicon." Usually, the amount of the messenger 
RNA (niKN A) produced, i. e„ the level of gene expression, also increases in the proportion of the number of copies 
made of the particular gene expressed. 

"Tumor", as used herein, refers to all neoplastic cell growth and proliferation, whether malignant or 
benign, and all pre-cancerous and cancerous cells and tissues. 

The tenns "cancer" and "cancerous" refer to or describe the physiological condition in mammals that is 
typically characterized by unregulated cell growth. Examples of cancer include but are not limited to, carcinoma, 
lymphoma, blastoma, sarcoma, and leukemia. More particular examples of such cancers include breast cancer, 
prostate cancer, colon cancer, squamous cell cancer, small-cell lung cancer, non-smaD cell lung cancer, 
gastrointestinal cancer, pancreatic cancer, glioblastoma, cervical cancer, ovarian cancer, liver cancer, bladder 
cancer, hepatoma, colorectal cancer, endometrial carcinoma, salivary gland carcinoma, kidney cancer, liver cancer, 
30 vulval cancer, thyroid cancer, hepatic carcinoma and various types of head and neck cancer. 

"Treatment" is an intervention performed with the intention of preventing the development or altering 
the pathology of a disorder. Accordingly, "treatment" refers to both therapeutic treatment and prophylactic or 
preventative measures. Those in need of treatment include those ah-eady with the disorder as well as tiiose in 
which tiie disorder is to be prevented. In tumor (e.g., cancer) treatment, a therapeutic agent may directly decrease 
the pathology of tumor cells, or rmder the tumor cells more susceptible to treatment by other therapeutic agents, 
e.^., radiation and/or chemotherapy. 

The "pathology" of cancer includes all phenomena that compromise the well-being of the patient This 
includes, without limitation, abnonnal or uncontiollable cell growth, metastasis, interference with tiie normal 
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„ ^ ^ „^ cyiojones or omer secretory products at abnonnal levels, suppression 

or aggravation of inflammatory or immunological response, etc. 

"Mammal" for purposes of treatment refers to any animal classified as a mammal, including humans, 
domestic and &im animals, and zoo. sports, or pet animals, such as dogs, horses, cats. catUe. pigs, sheep, etc.' 
Preferably, the mammal is human. 

"Carriers" as used herein include phannaceutically acceptable carriers, excipients, or stabilizers which 
are nontoxic to the ceU or mammal being exposed thereto at the dosages and concentrations employed. Often the 
physiologicaDy accqjtable carrier is an aqueous pH buffered sototion. Examples of physiologically acceptable 
carriers include buffers such as phosphate, ciliate, and other organic acids; antioxidants including ascorbic acid; 
low molecular weight Oess d,an about 10 residues) polypeptides; proteins, such as serum albumin, gelatin, or 
iimnmioglobulias; hydrpphilic polymers such aspolyvinylpynoUdone; amino acids such as glycine, glutamine. 
asparagine. arginine or lysine; monosaccharides, disaccharides, and other carbohydrates inchiding glucose,' 
mamiose, or dextrins; chelating agents such as EDTA; sugar alcohols such as mamiitol or sorbitol; salt-forming 
counterions such as sodium; and/or nonionic sur&ctants such as TWEEN™. polyethylene glycol (PEG), and 
PLURONTCS™. 

Administration "in combination with" one or more further therapeutic agents includes simultaneous 
(concurrent) and consecutive administration in any order. 

The term "cytotoxic agent" as used herein refers to a substance that inhibits or prevents the function of 
cells and/or causes destruction of cells. The term is intended to include radioactive isotopes (e.g., I'« Y«>and 
Re'«), chemolherapeutic agents, and toxins such as enzymaticaUy active toxins of bacterial, fimgal. plant or 
animal origin, or fiagments thereof 

A "chemoflierapeutic agent" is a chemical compound use&l in the treatment of cancer. Examples of 
chemotherapeuticagentsinoludeadriamycin, doxorubicin. epinibicin.5-fluorourBcil.cytosi^^ 
C"). cyclophosphamide, tinolepa. busulfen, cytoxin, taxoids, eg., paclitaxel (Taxol. Bristol-Myers SqmT,b 
Oncology. Princeton. NJ). and doxetaxel (Taxotere. Rh6ne-Poulenc Rorw. Antony. Rnace). toxotere. 
methotrexate, cisplatin, melphalan. vinblastine, bleomycin, etoposide. ifosfemide. mitomycin C. mitoxantrone,' 
vincristine, vinorelbine, carboplatin, teniposide, daunomycia, caiminomycin, aminopterin, dactinomycin, 
mitomycins, esperamicins (see U.S. Pat No. 4,675,187), 5-FU, 6-thioguanine, 6-mercaptopurine. actinomycin 
D. VP-16. chlorambucil, melphalan, and other related nitrogen mustards. Also included in this definition are 
hormonal agents tirat act to regulate or inhibit hormone action on tumors such as tamoxifen and onapristone. 

A "growtii inhibitory agent" when used herein refers to a compomid or composition which inhibits 
growth of a cell, especially cancer ceU overexpressing any of the genes identified herein, either « ^ 
TlB«^ the growfliinhiTjitory agent is one wWch significantly reduces the percentage of ceUs^^^^^^ 
genes in S phase. Examples of growflr inhibitory agents include agents that block cell cycle progression (at a 
placeotirerthanSphase).suchasagentsfl,atinduceGl arrest and M-phase arrest Classical M-phase blockers 
mchrde tire vincas (vincristine and vinblastine), taxol. and topo H inhibitors such as doxorubicin, epirubicin, 
daunombicin, etoposide. and bleomycin. Those agents that arrest Gl also spiU over into S-phase arrest, for 
example. DNA alkylating agents such as tamoxifim. prednisone, dacarbazine. mechlorelhamine. cisplatin. 
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mefliotrexate, 5-fluorouiacil, and ara-C. Further infonnation can be found in The Molecular Basis nf r^n^^r 
Mendelsohn and Israel eds.. Chapter 1, entitled "CeU cycle regulation, oncogens, and antineoplastic drugs" by 
Mmakami et al., (WB Saunders: Philade^hia, 1995), especially p. 13. 

"Doxorubicin" is an antiiracycline antibiotic. The fiOl chemical name of doxorubicin is (8S-cis> 1 0-[(3- 

amino-23,6-trideoxy-o-I^lyxo-hexapyranosyl)oxy]-7,S,9,10-tetrahydro-6,8,ll-trihydroxy-8Khy 
medioxy-5,12-naphthacaiedione. 

The term "cytokine" is a generic term for proteins released by one cell population which act on anodier 
ceU as interceUular mediators. Etamples of such cytokines are lymphokines, monokines, and traditional 
polypeptide hormones. Included among fee cytokines are growth hormone such as human giowth honnone, N- 
methionyl human growth hormone, and bovine growth honnone; paradiyioid hormone; thyroxine; insulin; 
proinsuliI^ relaxin; prorelaxin; glycoprotein hormones such as follicle stimulating hormone (FSH), feyroid 
stimulating hormone (TSH), and luteinizing hormone (LH); hqjatic growth fector; fibroblast growth fector; 
prolactin; placental lactogen; tumornecrosis factor-a and -P; mullerian-inhibiting substance; mouse gonadotropin- 
associated peptide; inhibin; activin; vascular endothelial growth factor; integrin; thrombopoietin (TPO); nerve 
growth factors such as NGF-P; platelet-growth fector, transforming growtii fectors (TGFs) such as TGF-o and 
TGF-p; insulin-like growth fector-I and -H; erythropoietin (EPO); osteoinductive factors; interferons such as 
interferon -o. -p, and -y; colony stimulating factors (CSFs) such as macrophage-CSF (M-CSF); granulocyte- 
macrophage-CSF (GM-CSF); and granulocyte-CSF (G-CSF); interleukins (ILs) such as IL-1, IL- la, IL-2, IL-3, 
IL-4. IL-5. IL-6, 11^7, IL-8, IL-9, IL-11, IL-12; a tumor necrosis fector such as TNF-a or TNF-fi; and other 
polypeptide fectors including UF and kit Ugand (KL). As used herein, the term cytokine includes proteins fiom 
natural sources or from recombinant ceU culture and biologically active equivalents of the native sequence 
cytokines. 

The term "prodrug" as used in this application refers to a precursor or derivative form of a 
pharmaceuticaUy active substance that is less cytotoxic to tumor cells conq>ared to theparent drug and is capable 
of being enzymaticaUy activated or converted into the more active parent form. See, e.g., Wihnan, "Prodrugs in 
CancerChemotherapy".BiochemicalSocietvTran..saerinn« l4-^7S-7g? p^ifi,^^(,ng5) jp^gt^A^ 

et al., 'Trodrugs: A Chemical Approach to Targeted Dmg Delivery", Directed Dmg Delivf rv Borchardt et al.. 
(ed.), pp. 147-267, Humana Press (1985). The prodrugs of this invention include, but are not limited to, 
phosphate-containing prodrugs, thiophosphate-containing prodrugs, sulfete-containing prodrugs, peptide- 
containing prodrugs, D-amino acid-modified prodrugs, glysocylated prodrugs, 6-lactam-containing prodrugs, 
optionally substituted phenoxyacetamide-containing prodrugs or optionaUy substimted phenylacetamide- 
containing prodrugs, 5-fluorocytosine and other 5-fluorouridine prodrugs which can be converted into the more 
active cytotoxic free drug. Examples of cytotoxic drugs that can be derivatized into a prodrugs form for use in 
this invention include, but are not limited to, those diemotherapeutic agents described above. 

An "effective amount" of a polypeptide disclosed herein or an antagonist fera-eot in reference to 
inhibition of neoplastic ceU growdi, tumor growth or cancer cell growth, is an amount capable of inhibiting, to 
some extent, the growth of target cells. The term includes an amount capable of invoking a growth inhibitory, 
cytostatic and/or cytotoxic efBsct and/or apoptosis of the target cells. An "effective amount" of a CXCR4; 
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I collagen alpha 2; Type VI collagen alpha 2; Type VI collagen alpha 3; Latent TGFbeta binding protein 2 
(LTBP2); Serine or cystein protease inhibitor heat shock protein (HSP47); Procollagen-lysine, 2-oxoglutarate 5- 
dioxygenase; connexin 43; Type IV collagen alpha 2; Connexin 37; Ephrin Al; T.aTninin beta 2; Integrin alpha 
1; Stanmocalcin 1; Thzombospondin 4; or CD3 6 polypeptide antagonist for purposes of inhibiting neoplastic ceU 
growth, tumor growth or cancer cell growth, may be determined empirically and in a routine manner. 

A ^'therapeutically effective amounf , in reference to the treatment of tumor, refers to an amount capable 
of invoking one or more of &e following efifects: (1) inhibition, to some extent, of tumor growth, including, 
slowing down and complete growth arrest; (2) reduction in the number of tumor cells; (3) reduction in tumor size; 

(4) inhibition (i. e. , reduction, slowing down or complete stopping) of tumor cell infiltration into peripheral organs ; 

(5) inhibition (£.€., reduction, slowing down or complete stopping) of metastasis; (6) enhancement of anti-tumor 
immune response, which may, but does not have to, result in the regression or rejection of tiie tumor, and/or (7) 
relief to some extent, of one or more symptoms associated widi the disorder. A ^eiapeutically effective 
amount" of a CXCR4; T.aminiTi a^ha 4; TIMPl; Type IV coUagoi alpha 1; T-amimti alpha 3; Adrenomedullin; 
Thrombospondin 2 ; Type I collagen alpha 2; Type VI collageii alpha 2; Type VI collagen alpha 3 ; Latent TGFbeta 
binding protein 2 (LTBP2); Serine or cystein protease inhibitor heat shock protein (HSP47); Procollagen-lysine, 
2-oxoglutarate 5-dioxygenase; cpnnexin 43; Type IV collagen alpha 2; Connexin 37; Ephrin Al; Laminin beta 
2; Integrin alpha 1; Stanniocalcin 1; Thrombospondin 4; or CD36 polypeptide antagonist for purposes of 
treatment of tumor may be determined empirically and in a routine manner. 

A "growth inhibitory amount" of a CXCR4; Laminin alpha 4; TIMP 1 ; Type IV collagen alpha 1 ; Tj^minin 
alpha 3; Adrenomedullin; Thrombospondin 2; Type I collagen alpha 2; Type VI collagen alpha 2; Type VI 
collagen alpha 3; Latent TGFbeta binding protein 2 (LTBP2); Serine or cystein protease inhibitor heat shock 
protein (HSP47); Procollagen-lysine, 2-oxoglutarate 5-dioxygenase; conn^dn 43; Type IV collagen alpha 2; 
Connexin 37; Ephrin Al; T^minin beta 2; Integrin alpha 1; Stanniocalcin 1; Thrombospondin 4; or CD36 
polypeptide antagonist is an amount capable of inhibiting the growth of a cell, especially tumor, e.g. , cancer cell, 
either in vitro or in vivo. A "growth inhibitoiy amount" of a CXCR4; T^miTiiTi al^ha 4; TIMP 1 ; Type IV collagen 
alpha 1; T j iminin alpha 3; Adrenomedullin; Thrombospondin 2; Type I collagen alpha 2; Type VI collagen alpha 
2; Type VI coUagen alpha 3; Latent TGFbeta binding protein 2 (LTBP2); Serine or cystein protease inhibitor heat 
shock protein (HSP47); Procollagen-lysme, 2-oxoglutarate 5-dioxygenase; connexin 43; Type IV collagen alpha 
2; Connexin 37; Ephrin Al; laminin beta 2; Integrin alpha 1; Stanniocalcin 1; Thrombospondin 4; or CD36 
polypeptide antagonist for purposes of inhibiting neoplastic cell growdi may be determined empiricaUy and in a 
routine marmer. 

A "cytotoxic amount" of a CXCR4; Lami n in alpha 4; TIMP 1 ; Type IV coUagen alpha 1 ; Laminin alpha 
3; Adrenomedullin; Thrombospondin 2; Type I coUagen alpha 2; Type VI coUagen alpha 2; Type VI coUagen 
alpha 3; Latent TGFbeta binding protein 2 (LTBP2); Serine or cystein protease inhibitor heat shock protein 
(HSP47); ProcoUagen-lysine, 2-oxoglutarate 5-dioxygenase; connexin 43; Type IV coUagen alpha 2; Coimexin 
37; Ephrin Al; Laminin beta 2; Integrin alpha I; Stanniocalcin 1; Thrombospondin 4; or CD36 polypeptide 
antagonist is an amount enable of causing the destruction of a ceU, especiaUy tumor, e.g., cancer ceU, either in 
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vitro or in vivo. A "cytotoxic amount" of a CXCR4; Laminin alpha 4; TEMP 1 ; Type IV coUagen alpha 1 ; Laminin 
alpha 3; AdrenomeduUin; Thrombospondin 2; Type I collagen alpha 2; Type VI collagen alpha 2; Type VI 
collagen alpha 3; Latent TGFbeta binding protein 2 (LTBF2); Serine or cystein protease inhibitor heat shock 
protein (HSP47); Procollagen-lysine, 2-oxoglutarate 5-dioxygenase; connexin 43; Type IV collagen alpha 2; 
Connexin 37; Ephrin Al; T^minin beta 2; Integrin alpha 1; Stanniocalcin 1; Hirombospondin 4; or CD36 
polypeptide antagonist for purposes of inhibiting neoplastic cell growth may be determined empirically and in a 
routine manner. 

The terms "CXCR4"; "Laminin alpha 4"; *TIMP1"; 'Type IV collagen alpha 1"; "Laminin alpha 3-; 
"AdrenomeduUin"; "iWmbospondin 2"; "Type I collagen alpha 2"; 'Type VI collagen alpha 2"; 'Type VI 
collagenalpha3";"LatentTGFbetabindingprotein2"CXTBP2'0; "Serine or cyst^^ 

protein" ("HSP47"); 'Trocollagen-lysine, 2-oxoglutarate 5-dioxygenase"; "connexin 43"; 'Type IV collagen a^ha 
2"; "Connexin 37"; "Ephrin Al "; 'Xaminin beta 2"; "Integrin alpha 1"; "Stanniocalcin 1"; 'Thrombospondin 4"; 
or "CD36" polypeptide or protein when used herein encompass native sequence CXCR4; T^miniTi alpha 4; 
TIMPl ; Type IV collagen alpha 1; Laminin alpha 3; AdrenomeduUin; Thrombospondin 2; Type I coUagen alpha 
2; Type VI coUagen alpha 2; Type VI coUagen alpha 3; Latent TGFbeta binding protein 2 (LTBP2); Serine or 
cysteinprotease inhibitor heat shockprotein (HSP47); ProcoUagen-lystDe, 2-oxoglutaiate 5-dioxygenase; connexin 
43; Type IV coUagen alpha 2; Connexin 37; Ephiin Al; Laminin beta 2; Integrin alpha 1; Stanniocalcin 1; 
Thrombospondin4; or CD3 6 polypeptide variants (which are further defined herein). TheCXCR4; Laminin alpha 
4; TIMPl; Type IV coUagen alpha 1; Laminin alpha 3; AdrenomeduUin; Thrombospondin 2; Type I coUagen 
alpha 2; Type VI coUagem alpha 2; Type VI coUagen alpha 3; Latent TGFbeta binding protein 2 (LTBP2); Serine 
or cystein protease inhibitor heat shock protein (HSP47); Procollagen-lysine, 2.oxoglutarate 5-dioxygenase; 
connexin 43 ; Type IV coUagen alpha 2; Connexin 37; Ephrin Al ; Laminin beta 2; Integrin alpha 1 ; Staimiocalcin 
1 ; Thrombospondin 4; or CD3 6 polypeptide may be isolated fix)m a variety of sources, such as from human tissue 
types or from another source, or prepared by recombinant and/or synthetic metiiods. 

A "native sequence CXCR4"; "native sequence Laminin alpha 4"; "native sequence TIMPl"; "native 
sequence Type IV coUagen alpha 1"; "native sequence Laminin alpha 3"; "naive sequence AdrenomeduUin"; 
"native sequence Thrombospondin 2"; "native sequence Type I coUagen alpha 2"; '^native sequence Type VI 
coUagen alpha 2" ; "native sequence Type VI coUagen alpha 3 "; "native sequence Latent TGFbeta binding protein 
2 ("native suquence LTBP2")"; "native sequence Serine or cystein protease inhibitor heat shock protein ("native 
sequence HSP47")"; "native sequence ProcoUagen-lysine, 2-oxoglutarate 5-dioxygenase"; "native sequence 
connexin 43"; "native sequence Type IV coUagen alpha 2"; "native sequence Connexin 37"; "native sequence 
Ephrin Al"; "native sequence Lamininbeta2"; "native sequence Integrin alpha 1 "; "native sequence Stanniocalcin 
l";''native sequence Thromboq)ondin4";or"nativesequenceCD36polypepti^^^^ 

the same amino acid sequence as die CXCR4; Laminin alpha 4; TIMP 1 ; Type IV coUagen alpha 1 ; Laminin alpha 
3; AdrenomeduUin; Thrombospondin 2; Type I coUagen alpha 2; Type VI coUagen alpha 2; Type VI coUagen 
alpha 3; Latent TGFbeta binding protein 2 (LTBP2); Serine or cystein protease inhibitor heat shock protein 
(HSP47); ProcoUagen-lysine, 2-oxoglutarate 5-dioxygenase; connexin 43; Type IV coUagen alpha 2; Connexin 
37; Ephrin Al; Laminin beta 2; Integrin alpha 1; Stanniocalcin 1; Thrombospondin 4; or CD36 polypq>tide as 
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»v^„vx.«; ^^^M, x^ammin aipna 'j; iiMi'l ; Type IV coUagen alpha 1 ; Lammin 
a^ha 3; Adreoomedullin; Thrombospondin 2; Type I collagen alpha 2; Type VI coUagen alpha 2; Type \/l 
collagen alpha 3; Latent TGFbeta binding protein 2 (LTBP2); Serine or cystein protease inhibitor heat shock 
protein (HSP47); Procollagen-lysine. 2-ojcoglutaiate 5-dioxygenase; connexin 43; Type IV collagen alpha 2; 
Connexin 37; Ephrin Al; Laminin beta 2; Integrin a^ha 1; Stanniocalcin 1; Thrombospondin 4; or CD36 
polypq,tide can be isolated 6am natuie or can be produced by recombinant and/or synthetic means. Hie tenn 
"native sequence" CXCR4; I^minin alpha 4; TD^l; Type IV collagen alpha 1; Laminin alpha 3; 
AdiBnomedulIin;ThromboJ5K)ndin2;TypeIcollagenat)ha2;TypeVIcoBag«^ Type VI collagen alpha 

3; Latent TGFbeta binding protein 2 (LTBP2): Serine or cystem protease inhibitor heat shock protein (HSP47); 
Procollagen-lysine, 2-oxoghitarate 5-dioxygenase; connexin 43 ; Type IV collagen alpha 2; Connexin 37; Ephrin 
Al; Laminin beta 2; Integrin alpha 1; Stanniocalcin 1; Thrombospondin 4; or CD36 specificaUy encompasses 
naturally-occuiring truncated or secreted foims ie.g., an extracellular domain sequence). natnraUy-occmring 
variant fonns (e.g., alteniatively spliced forms) and naturaUy-occniring aUelic variants of the CXCR4; Laminin 
alpha 4; TIMPl; Type IV collagen alpha 1; Laminin alpha 3; Adrenomedullin; Thrombospondnx 2; Type I 
collagen alpha 2; Type VI collagen alpha 2; Type VI coUagen a^ 3; Latent TGFbeta binding protein 2 

(LTBP2); Serine or cystein protease inhibitor heat shockprotein(HSP47);ProcoUagen-lysine.2H>xoglu^ 
dioxygenase; comiexin 43; Type IV collagen alpha 2; Comiexin 37; Ephrin Al; Laminin beta 2; Integrin alpha 
1; Stanniocalcin 1; Thrombospondin 4; or CD36 polypeptides. In one embodiment of the invention, the native 
sequence CXCR4; Laminin alpha 4; HMPl; Type IV collagen alpha 1; Laminin alpha 3; Adrenomedullin; 

Thromboq,ondin2;TypeIcolIagenalpha2; Type VI coUagen alpha2;Type VI collagen alpha3;LatentTGFbeta 
binding protein2(LTBP2); Serine or cysteinproteaseinhiW heat shockprotein(HSP47);ProcoUagen-lys^^^ 
2-oxoglutaiate 5Hiioxygenase; comMain 43; Type IV coUagen alpha 2; Comiexin 37; Ephrin Al ; Laminin beta' 
2; Integrin alpha 1; Stamiiocalcin 1; Thrombospondin 4; or CD36 polypeptide is a mature or fiiU-length native 
sequence CXCR4: Laminin alpha 4; TEMPI; Type IV coUagen alpha 1; Laminin alpha 3; AdienomeduUin; 

lTirombo^ndin2;TypeIcoUagenalpha2;T^e VI coUagen alpha2; Type VI coDagenalpha3;LatentTG 
bindingpiotein 2 (LTBP2); Serine or cystein protease inhibitor heat shockprotein (HSP47); ProcoUagen-lysine. 
2.oxoglutarate 5-dioxygenase; comiexin 43; Type IV coUagen alpha 2; Comiexin 37; Ephrin Al; Laminin beti 
2; Integrin alpha 1; Stanniocalcin 1; Thrombospondin 4; or CD36 polypeptide as as encoded by the nucleic add 
sequencesofdieGenBankaccessionnmnberslistedinTable3 fortherespectivepolypeptide. Also. the CXCR4; 
Laminin alpha4;TIl^l;Type IV coUagen alphal;Lamininalpha3;AdrenomeduUin;lTiromb 
I coUagen alpha 2; Type VI coUagen alpha 2; Type VI collagen alpha 3; Latent TGFbeta binding protein 2 
(L1BP2); Serine or cystein protease inhibitor heat shockprotein (HSP47); ProcoUagen-lysine. 2-oxoglutarate 5- 
dioxygenase; comiexin 43; Type IV coUagen alpha 2; Comiexin 37; Ephrin Al ; Laminin beta 2; Integrin alpha 
1 ; Stamiiocalcin 1; ITirombospondin 4; or CD36 polypeptides encoded by die nucleic acid sequences disclosed 
in the respective GenBank accession mmibets listed in Table 3. are shown to begin widi the methionine residue 
designated tiieieinas amino acidpositionl.itis conceivable andpossfljlethat another metMo^^ 
either upstream or downstream fiom amino acid position 1 may be employed as the starting amino acid residue 
for the CXCR4; Uminin alpha 4; HMPl; Type IV coUagen alpha 1; Laminin alpha 3; AdrenomeduUin; 

17 



BNSDOCID: <W0 0303281 3A2J_> 



wo 03/032813 PCT/US02/33020 
Thrombospondin 2; Type I collagen alpha 2; Type VI collagen alpha 2 ; Type VI collagen alpha 3 ; Latent TGFbeta 
binding protein 2 (LTBP2); Serine or cystein protease inhibitor heat shockprotein (HSP47); Procollagen-lysine. 
2-oxoglutarate 5-dioxygenase; connexin 43; Type IV collagen alpha 2; Connexin 37; Ephiin Al; Laminin beta 
2; Integrin a^iha 1; Stanniocaldn 1; Thrombospondin 4; or CD36 polypeptide. 

The "extracellular domain" or "ECD" of a polypeptide disclosed herein refers to a form of the 
polypq)tide which is essentiaUy fiee of the transmembrane and cytoplasmic domains. Ordinarily, a polypeptide 
ECD will have less than about 1% of such transmembrane and/or cytoplasmic domains and preferably, will have 
lessthanabout0.5%ofsuchdomains. It will be understood tiiat any transmembrane domain(s) identified for the 
polypeptides of the present invention are identified pursuant to criteria routinely employed in the art for 
identifying that type of hydrophobic domain. The exact boundaries of a transmembrane domain may vary but 
most likely by no more than about 5 amino acids at either end of the domain as initiaUy identified and as shown 
in the appended figures. As such, in one embodiment of the present invention, die extiaceUular domain of a 
polypeptide of the present invention comprises amino acids 1 to X of the mature amino acid sequence, wherem 
X is any amino acid within 5 amino acids on either side of the extraceUular domain/transmembrane domain 
boundary. 

The approximate location of the "signal peptides'" of the various PRO polypeptides disclosed herein are 
shown in the accompanying figures. It is noted, however, that the C-terminal boundary of a signal peptide may 
vary, but most likely by no more than about 5 amino acids on either side of the signalpeptide C-teiminal boundary 
as initiaUy idaitified herein, wherein the C-tetminal boundary of die signal peptide may be identified pui^t 
to criteria routinely employed in the art for identifying diat fype of amino acid sequence element (e.g., Nielsen 
et aL, ProtEng.. 10:1-6 (1997) and von Heinje et al., Nucl. Acids. M:4683-4690 (1986)). Moreover, it is 
also recognized that, in some cases, cleavage of a signal sequence fiom a secreted polypq)tide is not entirely 
uniform, resuhing in more than one secreted species. Tliese mature polypeptides, where the signal peptide is 
cleaved wiihin no more than about 5 amino acids on either side of the C-teiminal boundary of the signal peptide 
as identified herein, and the polynucleotides encoding them, are contemplated by the present invention. 

A "polypeptide variant" of any one of CXCR4; Laminin alpha 4; TIMPl; IV collagen a^ha 1; 
Laminin alpha 3; Adrenomedullin; Thrombospondin 2; Type I collagen alpha 2; Type VI collagen alpha 2; Type 
VI coUagen alpha 3; Latent TGFbeta binding protein 2 (LTBP2); Serine or cystein protease inhibitor heat shock 
protein (HSP47); Procollagen-lysine, 2-oxoglutarate 5-dioxygenase; connexin 43: Type IV collagen alpha 2; 
Connexin 37; Ephrin Al; Laminin beta 2; Integrin alpha 1; Stanniocalcin 1; Thrombospondin 4; or CD36 
polypeptide means an active CXCR4; Laminin alpha 4; TlMPl; Type IV collagen alpha 1; Laminin alpha 3; 
Adrenomedullin; Thrombospondin 2; Type I collagen alpha 2; Type VI coUagen alpha 2; Type VI coUagen alphi 
3; Latent TGFbeta binding protein 2 {LTBP2); Serine or cystein protease inhibitor heat shock protein (HSP47); 
ProcoUagen-lysine, 2-oxoglutaiate 5-dioxygenase; connexin 43; Type IV collagen alpha 2; Connexin 37; Ephriii 
Al;Lamininbeta2; Integrin alpha 1; Stamiiocalcin l;'niK)mbospondin4; or CD36polypeptide as defined above 
or below having at least about.80% amino acid sequence identify with a fiiU-length native sequence CXCR4; 
Laminin alpha4;lT]^l;TypeIVcollagenalphal;Lamininalpha3:Adrenomedul^^ 

I coUagen alpha 2; Type VI coUagen alpha 2; IVpe VI coUagen alpha 3; Latent TGFbeta binding protein 2 
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^ ^ «-^^t.v>A xiMt. frxvtcin ^xxom / ^; irocuuagen-iysme, z-oxogiuiarate 5- 

diojcygcmase; connaun 43; Type IV coUagen alpha 2; Connexin 37; Ephrin Al; Laminin beta 2; Integrin alpha 
1; Staimiooalcin 1; Hirombospondin 4; or CD36 polypeptide sequence as disclosed herein, a CXCR4; Laminin 
a^ha 4; TTMPl; Type IV collagen alpha 1; Laminin alpha 3; Adrenomedullin; Thrombospondin 2; Type I 
collagen alpha 2; Type VI coUagen alpha 2; Type VI collagen alpha 3; Latent TGFbeta binding protein 2 
(LTBP2); Serine or <^in protease inhibitor heat shock protein (HSP47); RocoUagen-lysine, 2-oxoglutarate 5- 
dioxygenase; connexin 43; Type IV collagen alpha 2; Connexin 37; Ephrin Al; Laminin beta 2; Integrin alpha 
1; Stanniocalcin 1; Thrombospondin 4; or CD36 polypeptide sequence lacking die signal peptide as disclosed 
herein, an extracellular domain of a CXCR4; Laminin alpha 4; TIMP 1 ; Type IV collagen alpha 1 ; Laminin a^ha 
3; Adrraiomednllin; Thrombospondin 2; Tjrpe I collagen alpha 2; Type VI collagen alpha 2; Type VI coUagen 
a^ha 3; Latoit TGFbeta binding protein 2 (LTBP2); Serine or cystein protease inhibitor heat shock protein 
(HSP47); Procollagen-lysine, 2-oxoglutarate 5-dioxygenase; connexin 43; Type IV collagen alpha 2; Connexin 
37; Ephrin Al ; Laminin beta 2; Integrin al^ha 1 ; Stanniocalcin 1 ; Thrombospondin 4; or CD36 polypq)tide, wifli 
or without the signal peptide, as disclosed herein or any other fiagmrait of a full-length CXCR4; Laminin a^ 
4; TIMPl; Type IV collagen alpha 1; Laminin alpha 3; Adrenomedullin; Thrombospondin 2; Type I coUa^ 
alpha 2; Type VI coUagai alpha 2; Type VI coUagen alpha 3; Latent TGFbeta binding protein 2 (LTBP2); Serine 
or cystein protease inhibitor heat shock protein (HSP47); ProcoUagen-lysine, 2-oxoglutarate 5-dioxygenase; 
comiexin43; Type IV coUagen alpha 2; Connexin 37; Ephrin Al ; Laminin beta 2; Integrin alpha 1 ; Stanniocalcin 
1; Thrombospondin 4; or CD36 polypeptide sequence as disclosed herein. Such CXCR4; Laminin alpha 4; 
TIMPl; Type IV coUagen alpha 1; Laminin alpha 3; AdrenomeduUin; Thromboqjondiu 2; Type I coUagen alpha 
2; Type VI collagen alpha 2; Type VI collagen alpha 3; Latent TGFbeta binding protein 2 (L'IBP2); Serine or 
cysteinproteaseinhibitorheatshockpn)tein(HSP47);Proconagen-lysine,2-oxoglutaiate5-dioxyg 
43; Type IV collagen a^ha 2; Connexin 37; ^hrin Al; Laminin beta 2; Integrin alpha 1; Stanniocalcin 1; 
Thromboq)ondin4; or CD36 polypeptide variants inchide, forinstance, CXCR4; Laminin alpha 4; TIMPl; Type 
IV coUagen a^ 1; Laminin alpha 3; AdrenomeduUin; Thrombospondin 2; Type I coUagen alpha 2; Type VI 
coUagen alpha 2; Type VI conagenalpha3;LatBnt TGFbeta bindingprotein2 (LTBP2); Serine orcystdnprolease 
inhibitor heat shock protein (HSP47); ProcoUagen-lysine, 2-oxoglutarate 5-dioxygenase; connexin 43; Type IV 
coUagen alpha 2; Connexin 37; ^hrin Al; Laminin beta 2; Integrin alpha 1; Stanniocalcin 1; Thrombospondin 
4; or CD36 polypq)tides wherein one or more amino acid residues are added, or deleted, at the N- or C-terminus 
of the fiiU-laigth native amino acid sequence. Ordinarily, a CXCR4; Laminin alpha 4; TIMPl ; Type IV coUagen 
alpha 1 ; Laminin alpha 3; AdrenomeduUin; Thrombospondin 2; Type I collagen alpha 2; Type VI collagen alpha 
2; Type VI coUagen alpha 3; Latent TGFbeta binding protein 2 (LTBP2); Serine or cystein protease inhibitor heat 
shockprotein (HSP47); ProcoUagen-lysine, 2-oxoglutarate 5-dioxygenase; connexin 43; Type IV coUagen alpha 
2; Connexin 37; Ephrin Al; Laminin beta 2; Integrin alpha 1; Stanniocalcin 1; Thrombospondin 4; or CD36 
polypeptide variant wiU have at least about 80% amino acid sequence identity, preferably at least about 81% 
amino acid sequence identity, more preferably at least about 82% amino acid sequence identity, more preferably 
at least about 83%amino acid sequence identity.morepreferably at least about 84%amino acid seq^ 
more prefisrably at least about 85% amino acid sequence identity, morepreferably at least about 86% amino acid 
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sequence identity, more preferably at least about 87% amino acid sequence identity, more preferably at least about 
88% amino acid sequence identity, more preferably at least about 89% amino acid sequence identit>% more 
preferably at least about 90% amino acid sequ^ce identity, more preferably at least about 91% amino acid 
sequence identity, more preferably at least about 92% amino acid sequence identity, more preferably at least about 
5 93% amino acid sequence identity, more preferably at least about 94% amino acid sequence identity, more 

preferably at least about 95% amino acid sequence identity, more preferably at least about 96% amino acid 
sequence identiQr, more preferably at least about 97% amino acid sequence identity, more preferably at least about 
98% amino acid sequence identity and most preferably at least about 99% amino acid sequence identity with a 
full-length native sequence CXCRA; Laminin alpha 4; TIMPl; Type IV collagen alpha 1; Laminin alpha 3; 
10 AdrenomeduUin; Thrombospondin 2; Type I collagen alpha 2; Type VI collagen alpha 2; Type VI collagen alpha 

3; Latent TGFbeta binding protein 2 (LTBP2); Serine or cystein protease inhibitor heat shock protein (HSP47); 
Procollagen-lysine, 2-oxoglutarate 5-dioxygenase; connexin 43; Type IV collagen alpha 2; Connexin 37; Ephrin 
Al; Laminin beta 2; Integrin alpha 1; Staimiocalcin 1; Thrombospondin 4; or CD36 polypeptide sequence as 
disclosed herein, a CXCR4; Laminin alpha 4; TIMPl; Type IV collagen alpha 1; Laminin alpha 3; 
15 Adrenomedullin; Thrombospondin 2; Type I collagen alpha 2; Type VI collagen alpha 2; Type VI collagen alpha 

3; Latent TGFbeta binding protein 2 (LTBP2); Serine or cystein protease inhibitor heat shock protein (HSP47); 
Procollagen-lysine, 2-oxoglutarate 5-dioxygenase; connexin 43 ; Type IV collagen alpha 2; Connexin 37; Ephrin 
Al ; Laminin beta 2; Integrin alpha 1 ; Stanniocalcin 1; Thrombospondin 4; or CD3 6 polypeptide sequence lacking 
the signal peptide as disclosed herein, an extracellular domain of a CXCR4; Laminin alpha 4; TIMPl; Type IV 
20 collagen alpha 1; L aminin alpha 3; Adrenomedullin; Thrombospondin 2; Type I collagen alpha 2; Type VI 

coUagenalpha2; Type VI collagen alpha 3; Latent TGFbeta binding protein 2 (LTBP2); Serine or cystein protease 
inhibitor heat shock protein (HSP47); Procollagen-lysine, 2-oxoglutarate 5-dioxygenase; connexin 43; Type IV 
collagen alpha 2; Connexin 37; Ephrin Al; Laminin beta 2; Integrin alpha 1 ; Stanniocalcin 1; Thrombospondin 
4; or CD36 polypeptide, with or without the signal peptide, as disclosed herein or any other fragment of a 
25 full-length CXCR4; Laminin alpha 4; TIMPl; Type IV collagen alpha 1; Laminin alpha 3; Adrenomedullin; 

Thrombospondin 2; Type I collagen alpha 2; Type VI collagen alpha 2; Type VI collagen alpha 3; Latent TGFbeta 
binding protein 2 (LTBP2); Serine or cystein protease inhibitor heat shock protein (HSP47); ProcoUagen-lysine, 
2-oxoglutarate 5-dioxygenase; connexin 43; Type IV collagen alpha 2; Connexin 37; Ephrin Al; Laminin beta 
2; Integrin alpha 1; Stanniocalcin 1; Thrombospondin 4; or CD36 polj^peptide sequence as disclosed herein. 
30 Ordinarily, CXCR4; Laminin alpha 4; TIMPl; Type W collagen alpha 1; Laminin alpha 3; AdrenomeduUin; 

Thrombospondin 2; Type I collagen alpha 2; Type VI collagen alpha 2; T^'pe VI collagen alpha 3; Latent TGFbeta 
binding protein 2 (LTBP2); Serine or cystein protease inhibitor heat shock protein (HSP47); Procollagen-lysine, 
2^xoglutarate 5-dioxygenase; connexin 43; Type IV collagen alpha 2; Connexin 37; Ephrin Al; Laminin beta 
2; Integrin alpha 1 ; Stanniocalcin 1; Thrombospondin 4; or CD36 variant polyp^tides are at least about 10 amino 
35 acids in length, often at least about 20 amino acids in length, more often at least about 30 amino acids in length, 

more often at least about 40 amino acids in length, more often at least about 50 amino acids in length, more often 
at least about 60 amino acids in length, more often at least about 70 amino acids in length, more often at least 
about 80 amino acids in length, more often at least about 90 amino acids in length, more often at least about 100 
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acids in length, more often at least about 300 amino acids in length, or more. 

As shown below. Table 1 provides the complete source code for the ALIGN-2 sequence comparison 
computer program. This source code may be routinely compiled for use on a UNEX operating system to provide 
the ALIGN-2 sequence comparison computer program. 

In addition, following Table 1 are hypothetical exemplifications for using the below described method 
to detennine % ammo acid sequence identity and % nucleic acid sequence identity using the ALIGN-2 sequence 
comparison computer program, wherein *TRO" represents the amino acid sequence of a hypodietical CXCR4; 
Trfiminin alpha 4; TIMPl ; Type IV collagai alpha 1 ; T^infn alpha 3; AdrenomeduUin; Thzombospondin 2; Type 
I collagen alpha 2; Type VI collagen alpha 2; Type VI collagen alpha 3; Latent TGFbeta binding protein 2 
(LTBP2); Serine or cystein protease inhibitor heat shock protein (HSP47); Procollagen-lysine, 2-oxoglutarate 5- 
dioxygenase; connexin 43; Type IV collagen alpha 2; Connexin 37; Ephrin Al; Laminin beta 2; Integrin alpha 
1; Stanniocalcin 1; Ihrombospondin 4; or CD36 polypeptide of interest, "Comparison Protein" represents the 
amino acid sequence of a polypeptide against which die *TRO" polypeptide of interest is bemg compared, *TRO- 
15 DNA" represents ahypothetical CXCR4-; Laminin alpha 4-; TIMP1-; Type IV collagen alpha 1-; Laminin alpha 

3-; AdrenomeduUin-; Thrombospondin 2-; Type I collagen alpha 2-; Type VI collagen alpha 2-; Type VI collagen 
alpha 3-; Latent TGFbeta binding protein 2- (LTBP2-); Serine or cystein protease inhibitor heat shock protein- 
(HSP47-); Procollagen-lysine, 2-oxoglutarate 5-dioxygenase-; connexin 43-; Type IV collagen alpha 2-; Connexin 
37-; Ephrin A1-; Laminin beta2-; Integrin alpha 1-; Stanniocalcin 1-; Thrombospondin 4-; orCD36polypeptide- 
20 encoding nucleic acid sequence of interest, "Comparison DNA" represents the nucleotide sequence of a nucleic 

acid molecule against which the *TRODNA" nucleic acid molecule of interest is being conqjared, , and 
"Z" each represent different hypothetical ammo acid residues and '"N**, "L" and * V* each represent diffeient 
hypodietical nucleotides. 
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Table 1 

/* 

* C-C increased fiom 12 to IS 

* Z is average of EQ 

* B is average of ND 

* match with stop is _M; stop-stop " 0; J (joker) match = 0 
*/ 

^define _M -8 /* vahie of a match with a stop */ 



int _day[26][26] = { 

/* ABCDEFGHIJKLMNOPQRSTUVWXYZ*/ 
/* A */ { 2, 0,-2, 0, 0,-4, 1,-1,-1, 0,-1,-2,-1, 0,_M, 1, 0,-2, 1, 1, 0. 0,-6, 0,-3, 0}, 
/* B */ { 0, 3,-4, 3, 2,-5, 0, 1,-2, 0, 0.-3,-2, 2,_M,-1, 1, 0. 0, 0, 0,-2,-5, 0,-3, 1}, 

15 /* C */ {.2,-4.15,-5.-5,-4,-3,-3,-2, 0,-5,-6,-5,-4,_M,-3,-5,-4, 0,-2, 0.-2,-8, 0, 0,-5}, 

/* D */ ( 0, 3,-5, 4, 3,-6, 1. 1,-2. 0, 0,-4,-3, 2,_M,-1. 2,-1, 0, 0. 0,-2,-7, 0.-4, 2}. 
/* E */ {0, 2,-5, 3, 4,-5, 0, 1,-2, 0, 0,-3,-2. l._M,-l, 2,-1. 0, 0. 0.-2.-7. 0,-4. 3}, 
/* F */ {-4.-5.-4,-6.-5. 9.-5.-2, 1, 0,-5, 2, 0.-4,_M,-5.-5,-4,-3.-3. 0,-1. 0, 0, 7.-5}. 
/* G */ { 1. 0,-3, 1, 0,-5. 5.-2.-3, 0,-2,-4,-3, 0,_M,- 1.-1,-3. 1. 0, 0.-1.-7. 0.-5, 0}, 

20 /* H */ {-1. 1,-3. 1. 1.-2.-2. 6.-2, 0. 0,-2,-2, 2,_M, 0, 3, 2,-1.-1, 0,-2,-3, 0. 0, 2}, 

/* 1 */ {-1,-2,-2,-2.-2. 1,-3,-2. 5, 0,-2, 2. 2.-2,_M,-2,-2,-2,-l, 0. 0, 4,-5, 0.-1,-2}, 
/* J */ { 0, 0. 0, 0, 0. 0. 0, 0. 0, 0, 0, 0, 0, 0,_M, 0, 0, 0, 0, 0, 0. 0. 0, 0, 0, 0}, 
/* K •/ {-1, 0,-5, 0, 0.-5.-2, 0,-2, 0, 5,-3, 0, 1,_M,-1. 1, 3, 0, 0. 0,-2,-3, 0,-4, 0}, 
1 {-2.-3.-6,^,-3. 2.-4.-2, 2. 0,-3, 6. 4.-3,_M.-3,-2,-3.-3,-l. 0, 2,-2, 0,-1.-2}. 

25 /*M*/ {-1,-2,-5,-3.-2. 0.-3.-2. 2, 0,0. 4. 6,-2,_M,-2.-l, 0,-2.-1, 0,2,^, 0,-2,-1}, r 

/* N */ { 0. 2,-4, 2. 1,-4, 0. 2,-2, 0, 1.-3.-2, 2,_M.-1, 1, 0, 1, 0. 0,-2,-4, 0.-2, 1}, 

/*0*/ {_M,_M,_M,_M,_M,_M,_M,_M,_M,_M. M, M, M. M', 

0,_M,_M,_M,_M,_M,_M,_M,_M,_M,_M,_M}, - _ _ 

/* P */ { 1,-1,-3,-1,-1,-5,-1, 0,-2, 0,-l.-3,-2,-l,_M, 6, 0, 0. 1. 0, 0,-1.-6, 0.-5, 0}, . 

30 /* Q */ { 0, 1,-5. 2, 2,-5,-1, 3,-2. 0, 1,-2.-1, 1,_M. 0. 4. 1,-1.-1, 0.-2.-5, 0,-4, 3}, 

/* R */ {-2. 0.-4.-1.-1.-4,-3, 2,-2. 0, 3,-3, 0, 0,_M, 0, 1, 6. 0,-1. 0,-2, 2, 0,^. 0}, 

/* S */ { 1, 0, 0. 0. 0,-3. 1,-1,-1. 0, 0,-3.-2, l._M. 1,-1, 0, 2. 1. 0.-1,-2, 0.-3, 0}. 

/* T */ {1, 0.-2, 0, 0,-3, 0,-1, 0, 0. 0,-1,-1, 0,_M, 0,-1,-1, 1, 3, 0, 0,-5, 0,-3, 0}, 

/* U */ { 0, 0. 0, 0, 0. 0. 0. 0. 0. 0, 0, 0. 0, 0._M. 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0}, 

35 /* V */ { 0,-2,-2,-2,-2,-1,-1,-2, 4. 0,-2. 2, 2,-2,_M.-l,-2.-2,-l, 0, 0. 4.-6. 0,-2.-2}. 

/• W */ {-6.-5,-8.-7,-7, 0,-7,-3,-5, 0.-3.-2,-4,-4,_M,-6,-5. 2,-2.-5, 0.-6.17. 0. 0.-6}. 

/* X */ { 0, 0. 0, 0. 0, 0. 0, 0. 0, 0, 0. 0. 0. 0,_M, 0, 0, 0, 0, 0, 0, 0. 0, 0, 0, 0}, 

/* Y */ {-3,-3, 0,-4,-4, 7,-5, 0,-1, 0,-4.-l.-2,-2,_M,-5,-4,-4,-3,-3, 0,-2, 0, 0.10,^}. 

/* Z */ { 0, 1,-5, 2. 3,-5, 0. 2,-2. 0, 0,-2,-1, 1,_M, 0, 3, 0, 0, 0, 0,-2,-6, 0.-4, 4} 

40 J, 
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#inciude <stdio.h> 








rHieilI16 MAAJMJr 


16 


mieiine MAXGAP 


24 


fFdeiine JMPS 


1024 


#define MX 


4 




3 


#define DMIS 


0 


#define DINSO 


8 


#define DINSl 


1 


^define PINSO 


8 


#defme PINSl 


4 


struct jmp { 





}; 



short 

unsigned short 



/* max jumps in a diag */ 

/* don't continue to penalize gaps larger than this */ 
/* max jmps in an path */ 

/* save if there's at least MX-1 bases since last jmp */ 

/* value of matching bases */ 

/* penalty for mismatched bases */ 

/* penalty for a gap */ 

/* penalty per base */ 

/* penalty for a gap */ 

/* penalty per residue */ 



n[MAXJMP]; /* size of jmp (neg for dely) */ 
x[MAXJMP]; /* base no. of jmp in seq x */ 
/* limits seq to 2^16 -1 */ 



struct diag { 
int 
long 
short 
struct jmp 

}; 



score; /* score at last jmp */ 

of&et; /* offeet of prev block */ 

ijmp; /* current jmp index */ 

jp; /* list of jmps*/ 



struct path { 

int spc; 

short n[JMPS]; 

int x[JMPS]; 



}; 

char 

char 

char 

char 

int 

int 

int 

int 

int 

int 

int 

int 

int 

long 

struct diag 
struct path 

char 
char 



*ofile; 

*namex[2]; 

♦prog; 

*seqx[2]; 

dmax; 

dmaxO; 

dna; 

endgaps; 
gapx, gapy; 
lenO, lenl; 
ngapx, ngapy; 
smax; 
*xbm; 
of&e^ 
*dx; 
PP[2]; 



/* number of leading spaces */ 

/* size of jmp (gap) */ 

/* loc of jmp (last elem before gap) */ 



/* output file name */ 
/* seq names: getseqsO */ 
/* prog name for err msgs */ 

/* seqs: getseqsQ */ 
/* best diag: nwQ */ 
/* final diag */ 
/* set if dna: mainQ */ 

/* set if penalizing end gaps */ 
/* total gaps in seqs */ 
/* seq lens */ 
/* total size of gaps */ 
/* max score: nw() */ 
/* bitmap for matching */ 
/* current of&et in jmp file */ 
/* holds diagonals */ 
/* holds path for seqs */ 



♦callocO, *mallocO, *indexO, *strcpyO; 
*getseqO. *g^callocO; 
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/* Needieman-Wimsch alignmftnt program 

* usage: progs filel file2 

* where fiiel and file2 are two dna or two protein sequences. 

* The sequences can be in upper- or lower-case an may contain ambiguity 

* Any lines beginning with or are ignored 

* Max file length is 65535 (limited by unsigned short x in the jmp struct) 

* A sequence with 1/3 or more of its elements ACGTU is assumed to be DNA 

* Output is in the file "aIign.out" 

* The program may create a tmp file in /tmp to hold mfo about traceback. 

* Original version developed under BSD 4.3 on a vax 8650 
*/ 

#lnclude "nw.h" 
#mclude "day.h" 

static _dbval[26] = { 

1,14;2,13,OA4,11AO,12,0,3,15,0,OA5,6,8,8,7,9,0,10,0 

}; 

static _pbval[26] = { 

1, 2|(1«(T> '-'A0)|(1« CN--W)), 4, 8, 16, 32, 64, 
128, 256, OxFFFFFEF, 1«10, 1«11, 1«12, 1«13, 1«14, 
1«15, 1«16, 1«17, 1«18, 1«19, 1«20, 1«21, 1«22, 
1«23, 1«24, 1«25|(1«CF-'A'))|(1«CQ'-'A0) 

}» 

main(ac, av) ^ 
int ac; 
char *avQ; 

{ 

prog = av[0]; 
if(ac!=3){ 

§)rintf(stderr,"usage: %s filel file2\n", prog); 

^rintf(stderr,"where filel and file2 are two dna or two protein sequences.\n"); 
fyrintf(stdeir,"The sequences can be in upper- or lower-case\n"); 
ft)rintf(stderr,"Any lines beginning with *;* or are ignored\n"); 
§)rintf(stdeir,"Output is in the file \"ahgn.out\"\n"); 
exit{l); 

} 

namex[0] = av[l]; 

namex[l] = av[2]; 

seqx[0] = getseq(namex[0], &lenO); 

seqx[l] = getseq(namex[l], &lenl); 

xbm = (dna)? ,dbval : jbval; 

endgaps = 0; /* 1 to penalize endgaps */ 

ofile = "align.out"; /* output file */ 

iiwO; /* fill in the matrix, get the possible jmps */ 

readjmpsO; /* get the actual jmps */ 
printO; /* print stats, aligmnent */ 
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an^r Alttn l^/- 



5 /* do the alignment, return best score: mainQ 

* dna: values in Fitch and Smith, PNAS, 80, 1382-1386, 1983 

* pro: PAM 250 values 

* When scores are equal, we prefer mismatches to any gap, prefer 

* a new gap to extending an ongoing gap, and prefer a gap in seqx 
10 * to a gap in seq y. 

*/ 

nwO 
{ 

^ , ^ ^ , /* seqs and ptrs */ 

int *ndely, *dely; /* keep track of dely */ 

/* keep track of delx */ 
/* for swapping rowO, rowl */ 
/* score for each type */ 
/* insertion penalties */ 
20 register id; /* diagonal index */ 

/*jmp index*/ 
/* score for cmr, last row */ 
/* index into seqs */ 

2^ = (struct diag *)g^callocC'to get diags", lenO+lenl+1, sizeof(struct diag)); 

ndely = (int *)g_calloc("to getndely", lenl+1, sizeof(int)); 
dely = (int *)g_caDoc("to get dely", lenl+1, sizeof(int)); 
colO = (int *)g_calloc("to get colO", ienl+1, slzeof(int)); 
coll = (int *)g^calloc("to get coll", lenl+1, sizeof(int)); 
insO = (dna)? DINSO : PINSO; 
insl = (dna)? DINSl : PINSl; 

smax = -10000; 
35 if (endgaps) { 

for (colO[0] = dely[0] = -insO, yy = 1; yy <= lenl; yy-H-) { 
colO[yy] = dely[yy] - colO[yy-l] - insl; 
ndely[yy] = yy; 

} 

colO[0] = 0; /* Waterman Bull Math Biol 84 */ 

} 
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char 


*px, *py; 


Int 


*ndely, *dely; 


int 


ndebc, debc; 


int 


*tmp; 


int 


mis; 


int 


insO, insl; 


register 


id; 


register 


ij; 


register 


*colO,*coll; 


register 


XX, yy; 



for (yy = 1; yy <= lenl; yy-H-) 
dely[yy] = -insO; 



/* fill in match matrix 

*/ 

for (px = seqx[0], xx = 1; xx <= lenO; px-H-, xx-H-) { 
/*' initialize first entry in col 
50 */ 

if (endgaps) { 

if(xx— 1) 

coll [0] = delx = -(insO+insl); 

else 

coll [0] = delx = colO[0] - insl ; 
ndelx = xx; 
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} 

else { 

coll[0] = 0; 
delx = -insO; 
ndebc = 0; 

} 

Page 2 of nwx 

for (py = seqx[l], yy = 1; yy lenl; py++, yyHh+) { ^'^"^ 
mis = colO[yy-l]; 
if (dna) 

mis (xbm[*px-'A']&xbm[*py-'A'])? DMAT : DMIS: 
else ' 

15 mis .day[*px-W][*py.'A']; 

/* update penalty for del in x seq; 
* £ivor new del ovct ongong del 
♦^ignore MAXGAP if weighting endgaps 

if (endgaps || ndely[yy] < MAXGAP) { 

if (colO[yy] - insO >= dely[yy]) { 

dely[yy] = colO[yy] - (insO+insl); 
ndely[yy]= 1; 

} else { 

dely[yy]-=insl; 
ndely[yy]++; 

}else{ 

30 (colO[yy] - (insO+insl) >= dely[yy]) { 

dely[yy] = colO[yy] - (insO+insl); 
ndely[yy]«l; 

}else 

ndely[yy]++; 

' } 
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35 

/* update penalty for del in y seq; 

* favor new del over ongong del 
*/ 

if (endgaps || ndelx < MAXGAP) { 

if (coil[yy-l] - insO >= delx) { 

delx = coll[yy-l] - (insO+insl); 
ndelx = 1; 

} else { 

45 delx-=insl; 

ndelx-H-; 

} 

} else { 

if (coll[yy-l] - (insO+insl) >= delx) { 
50 = coll[yy-l] . (insO+insl); 

ndelx K 1; 

} else 

ndelx++! 

} 



/* pick tiie maximum score; we*re favoring 
* mis over any del and delx over dely 
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Pages ofnw.c 

id = xx-yy + lenl - 1; 

if (mis >= delx && mis >= dely[yy]) 

coll[3^] = mis; 
else if (delx >= dely [yy]) { 

coll [yy] = delx; 

ij = dx[id].ijmp; 

if (dx[id3.jp.n[0] && (!dna || (ndelx >= MAXJMP 
&& XX > dx[id].jp.x[ij]+MX) || mis > dx[id].sconH-DINSO)) { 
dx[id].ijmp++; 
if (-H-ij >= MAXJMP) { 
writejmps(id); 
ij = dxpdj.ijmp = 0; 
dx[id].offeet = offset; 

of&et -H= sizeof (struct jmp) + sizeof (offset); 

} 

} 

dx[id].jp.n[ij] = ndelx; 
dx[id]jp.x[ij] = xx; 
dx[id].scoie = delx; 

} 

else { 

coll[yy] = dely[yy]; 
ij = dx[id].ijiiq); 

if (dx[id].jp.n[0] Sc& (!dna || (iidely[yy] >= MAXJMP 

&& XX > dx[id].jp.x[ij]+MX) || mis > dx[id].score+DINSO)) { 
dx[id].ijmp-H-; 

if (++ij>= MAXJMP) { 
writejmps(id); 
ij = dx[id].ijmp = 0; 
dx[id].offset = offset; 

ofi&et sizeof(struct jmp) + sizeof(of&et); 

} 

} 

dx[id].jp.n[ij] = -ndely[yy]; 
dx[id].jpjc[ij] = xx; 
dx[id]. score = dely[yy]; 

} 

if (xx = lenO && yy < lenl) { 
/* last col 

*/ 

if (endgaps) 

coll[yy] -= insO+insl*(lenl-yy); 
if (coll[yy] > smax) { 

smax = coll[yy]; 

dmax ^ id; 

} 

} 

} 

if (endgaps && XX < lenO) 
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coIl[yy-l] -= ms(H-iiisl*OenO-xx); 
if (coll[yy-l] > smax) { 

smax - coll[yy-l]; 
dmax = id; 

5 } 

Imp = colO; colO = coll; coll = trap; 

} 

(void) free((cliar *)ndely); 
(void) fi:ee((char *)dely); 
10 (void) free((char *)colO); 

(void) free((char *)coll); 
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/* 

15 * 

* piintQ — only routine visible outside this module 
* 

* static: 

* getmatO ~ trace back best path, count matches: printQ 

20 * pr_align() ~ print alignment of described in array pQ: printQ 

* dumpblockO — dump a block of lines with niunbers, stars: pr^alignQ 

* numsQ — pnt out a number line: dumpblockQ 

* putlineO - put out a line (name, [num], seq, [num]): dumpblockQ 

* starsQ - -put a line of stars: dimipblockQ 

25 * stripnameQ ~ strip any path and prefix fi-om a seqname 

*/ 

#include "nw.h" 

30 #de£ine SPC 3 

#define P_LINE 256 /* maximimi output line */ 

#define P_SPC 3 /* space between name or num and seq */ 

extern _day[26][26]; 
^5 int olen; /* set output line length */ 

FILE *fe; /*ou^utfile*/ 



printQ 
{ 



print 

int bL, ly, firstgap, lastgap; /* overlap */ 



if ((& = fopen(ofile, "w")) = 0) { 

^rintf(stderr,"%s: can't write %s\n", prog, ofile); 
cleanup(l); 

45 } 

^rintf(fe, "<first sequence: %s (length = %d)\n", namex[0], lenO); 
ft)rintf(f?c, "<second sequence: %s (length = %d)\n", namex[l], lenl); 
olen = 60; 
Ix = lenO; 

50 ly = lenl; 

firstgap = lastgap = 0; 

if (dmax <lenl - 1) { /* leading gap inx */ 
pp[0].spc = firstgap = lenl - dmax - 1; 
ly-=pp[0].spc; 

55 } 

else if (dmax > lenl - 1) { /* leading gap in y */ 
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45 



50 



Jx-=pp[l].spc; 

} 

if (dxnaxO<leiiO - 1) { /* trailing gapinx */ 
5 lastgap = lenO-dinaxO-l; 

be -= lastgap; 

} 

else if (dmaxO > lenO - 1) { /* trailing gap in y */ 

lastgap = dmaxO - (lenO - 1); 
ly-^ lastgap; 

} 

getmatClx, ly, fiistgap, lastgap); 
pr_aUgnO; 

} 

15 



/* 

* trace back the best path, count znatches 
20 */ 

static 
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getmatOx, ly, firstgapi lastgap) . gctmat 

Ix, Ijr, /* "core" (minus endgaps) */ 

^ int fiistgap, lastgap; . /* leading trailing overlap */ 

"It nm, iO,il, sizO, sizl; 

char outx[32]; 

double pet; 

register nO,nl; 

register char *pO, *pl; 

/* get total matches, score 
*/ 

iO = il = sizO = sizl = 0; 
PO = seqx[0] + pp[l].spc; 
pi = seqx[l] + pp[0].spc; 
nO==pp[l].spc+ 1; 
nl =pp[0].spc+ 1; 

40 nm = 0; 

whae(*pO&&*pl){ 
if(sizO) { 



pl++; 
nl++; 
sizO— ; 

if (sizl) { 
pO++; 
nO++; 
sizl—; 



} 

else { 

if (xbm[*pO-W]&xbm[*pl-'A*]) 

nm-H-; 
if (110++ = pp[0].x[iO]) 

sizO = pp[0}.nj[i0++]; 
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if(nl++ = pp[i].x[il]) 

sizl=pp[l].n[iH-+]; 

pO++; 
Pl++; 

} 

} 

/* pet homology: 

* if penalizing endgaps, base is the shorter seq 

* else, knock ofif overhangs and take shorter core 
*/ 

if (endgaps) 

Ix = (lenO < lenl)? lenO : lenl; 

else 

Ix = (Ix < ly)? Ix : ly; 
pct= 100.*(double)nm/(double)lx; 
§)rintf(&, "\n"); 

^rintf(fs:, "<%d match%s in an overlap of %d: %.2f percent similarityVn", 
nm, (nm = 1)? : «es", k, pet); 



} 
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§}rintfCfic, "<gaps in first sequence: %d", gapx); getmat 
if(gapx){ 

(void) sprintf(outx, " (%d %s%s)", 

ngapx, (dna)? "base": "residue", (ngapx = 1)? "":"s"): 

^rintf(fic"%s", outx); 

ft^rintf(fe:, ", gaps in second sequence: %d", gapy); 
if (gapy) { 

(void) sprintf(outx, " (%d %s%s)", 

ngapy, (dna)? "base":"residue", (ngapy =1)? "":"s")- 

Wtf(&,"%s", outx); 

if (dna) 

§>rintf(&, 

"\n<score: %d (match = %d, mismatch = %d, gap penalty = %d + %d per base)\n" 
smax, DMAT, DMIS, DINSO, DINSl); 

else 

fprintf(6c, 

"\n<score: %d (DayhoffPAM 250 matrix, gap penalty = %d + %d per residue)\n" 
smax, PINSO, PINSl); 
if (endgaps) 

^rintf(fic, 

"<endgaps penalized, left endgap: %d %s%s, right endgap: %d %s%s\n", 
firstgap, (dna)? "base" : "residue", (firstgap = 1)? "" : "s", 
lastgap, (dna)? "base" : "residue", (lastgap = 1)? "" : "s");' 



else 



^rintf(&, "<endgaps not penalizedW); 



static nm; /* matches in core - for checking */ 

static imax; /* lengths of stripped file names */ 

static ij[2]; /*jmp index for a path*/ 
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«tatic 
static 
static 
static char 
static char 
static char 
static char 



/* — , U A. u -X- * / 

/* cmrent elem ntunber — for gapping */ 



m[2]; 
siz[2]; 

*ps[2]; /* ptr to current element */ 

*po[2]; /* ptr to next ou^ut char slot */ 

out[2]Il>JLINE]; /* output line */ 
star[P_LINE]; /* set by staisQ */ 



* print alignment of described in struct path ppn 
*/ 

static 

pr_alignO 

{ 

int nn; /* char count */ 

int more; 
register i; 

for (i- 0, Imax = 0; i < 2; i-H-) { 
nn = stripname(namex[i]); 
if (nn > hnax) 

lmax = nn; 

nc[i]=l; 
nili]=l; 
siz[i] = ij[i] = 0; 
ps[i] = seqxp]; 
po[i] = outp]; 



pr_align 



for (nn = nm = 0, more = 1; more; ) { 
forCi^^more^O; i<2;i++) { 
/* 

do we have more of this sequence? 
*/ 

if(!*ps[i]) 

continue; 
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...pr_align 



more4-l-: 



if O'PPJ.spc) { /* leading space */ 
*po[i]++ = -; 
pp[i].spc~; 

} 

else if (siz[i]) { /* in a gap */ 
*po[i]-H- = V; 

siz[i]-; 

} 

else { /* we*re putting a seq element 

*/ 

*po[i] = *ps[i]; 
if (islower(*ps[i])) 

*ps[i] = toupper(*ps[i]); 

poH-H-; 
ps[i]++; 
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* are we at next gap fortius seq? 
*/ 

if(ni[i]=pp[i].x[ij[i]]){ 
/* 

* we need to merge all gaps 

* at this location 

*/ 

si2[i]=ppti].n[ij[i]-H-]; 
while (m[i] = pp[i].xtij[i]]) 

siz[i] +=pp[i].n[ij[i]-H-]; 

} 

m[i]++; 

} 

} 

if (-H-nn = olen || Imore && nn) { 
dumpblockO; 
for{i = 0;i<2;i++) 
poH ^ out[i]; 

nn^O; 

} 

} 

} 



/* 

* dump a block of lines, including numbCTS, stars: pr_align() 
*/ 

static 

dumpblockO dumpblock 
register i; 



for (i = 0; i < 2; i++) 
*po[i]- = 

Page 4 of nwprintc 



...dumpblock 

(void) putcCW, fx); 
for (i = 0; i < 2; i-l-h) { 

if (*out[i] && (*out[i] != • ' II *(po[i]) != » »)) { 
if(i==0) 

nums(i); 
if(i = 0&&*out[l]) 

starsO; 
putline(i); 

if (i = 0&& *out[l]) 

^nntf(fic, star); 
if(i— 1) 

nums(i); 

} 

} 

} 



* put out a number line: dumpblockO 
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static 

niuns(ix) 



{ 



int ix; 

char 
register 
register char 



/* index in outQ holding seq line */ 

nline[P_LINE]; 

*pn, *px, *py; 



for (pn = nline, i = 0; i < hnax+P_SPC; i++, pn-H-) 
*pn = -; 

for (i = nc[ix], py = out[ix]; *py; py++, pn++) { 

if(*py— •Ml*py— '-') 

*pn = -; 

else { 

if (i%10 = 0 II (i = 1 && nc[ix] != 1)) { 
j = (i<0)?-i:i; 
for (px = pn; j; j /= 10, px-) 
*px=j%10 + '0'; 

if (i<0) 

*px = '.- 



} 

else 

i++: 



} 



} 



} 

*pn= 
nc[ix] = i; 

for (pn = nline; *pn; pn++) 

(void) putc(*pn, fx); 
(void) putcC\n', &); 



/* 

* put out a line (name, [num], seq, [num]): dumpblockQ 
*/ 

static 
putline(ix) 

int ix; 

{ 



nums 



int 

register char 



*px; 



for (px = namex[ix], i = 0; *px && *px != ':'; px++, i-H-) 

(void) putc(*px, &); 
for (; i < hnax+P_SPC; i-H-) 

(void) putcC \ &); 

/* these count from 1: 

* niQ is cuirent elraient (from 1) 

* ncQ is number at start of cunmt line 



putline 
Page 5 of n^vprintc 
-.putline 
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*/ 

for (px = out[ix]; *px; px-H-) 

(void) putc(*px4&Ox7F, &); 
(void)putcCW, jBc); 



/* 

*^put a line of stars (seqs always in out[0], out[l]): dumpblockQ 

static 
starsQ 
{ 

int i; 

register char *pO, *pl, cx, *px; 

if (!*out[0] II (*out[0] = " && *(po[0]) == • ') II 
!*out[l] II (*out[l] = • ' && *(po[l]) • •)) 
return; 
px = star, 

for (i = Imax+P_SPC; i; i-) 

*px4-h = 

for (pO == out[0], pi = out[l]; *pO && *pl; pO++, pi++) { 
if (isalpha(*pO) && isalpha(*pl)) { 

if (xbm[*pO-'A']&xbm[*pl-W]) { 
cx = 
nm++; 

} 

else if (!dna && _day[*pO.'A'][*pl-'A'] > 0) 

cx = V; 

else 

cx = *'; 

} 

else 

cx = -; 
*px-H- = cx; 

} 

*px-H- = '\n'; 
♦px^-XO'; 



stars 
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/* ■ 

*^strip path or prefix firom pn, return Icn: pr^aUgnQ 
static 

stripname(pn) 

char *pn; /* ffle name (may be path) */ . stripname 
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/ 

register char *px, *pjr, 

py=o; 

for (px = pn; *px; px-H-) 
if(*px = r) 

py«px+l; 

if(py) 

(void) strq)y(pn, py); 
retum(strlen(pn)); 

} 
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/* 

* cleanupO — cleanup any top file 

* getseqO ~ read in seq, set dna, len, maxlen 

* g_callocO - callocO with error checkin 

* readjmpsO — get the good jmps, fi-om tap file if necessary 
♦^writejmpsO - write a filled array of jmps to a tap file: nwQ 

#liiclude "nw.h" 
delude <sys/file.h> 

char *jname = "/top/homgXXXXXX"; /* tap file for jmps */ 

FILE *jg; ^ 

hit cleaniq)0; /* cleanup tap file */ 

long IseekO; 

/* 

* remove any top file if we blow 
*/ 



cleanup(i) 

int i; 



cleanup 



{ 



} 



if(«) 

(void) imlinkO'name); 

exit(i); 



/ 



* read, return ptr to seq, set dna, len, maxlen 

* skip lines starting with or 

* seq in upp^ or lower case 
*/ 

char * 
getseq(file, len) 

char *file; /* file name*/ 
^ mt *lcm; /* seq len*/ 

char line[1024], *pseq; 

register char *px, *p3r. 
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int natgc, tlen; 

FILE 

if ((fy = fopen(fiie,"r")) == 0) { 

i55rmtf(stderr,"%s: cant read %s\ii", prog, file); 
exit(l); 

} 

tlen = natgc = 0; 

whUe (fgets(line, 1024, §>)) { 

if (*lme = || *line = \\ *line = *>') 

continue; 
for (px = line; *px != *\n*; px-H-) 

if (isupper(*px) I| islower(*px)) 
tlen+H-: 



15 } 



if ((pseq = malloc((unsigned)(tlen+6))) = 0) { 

§>rintf(stderr,"%s: mallocQ failed to get %d bytes for %s\n", prog, tlen+6, file); 
exit(l); 



20 pseq[0] = pseq[l] = pseq[2] = pseq[3] = '\0'; 



25 

py = pseq + 4; 
*len = tlen; 
rewind(§)); 

^0 wlule (fgets(line, 1024, §5)) { 

if (*line = V II *lme — || *line = '>•) 

continue; 
for (px = line; *px != 'Nn'; px-H-) { 
if (isupper(*px)) 
35 *py-H- = *px; 

else if (islower(*px)) 

*py-H- = toupper(*px); 
if (indexC ATGCU",*{py- 1 ))) 
natgc++; 

40 } 
} 

*py++ = 'xo'; 
*py = \0'; 
(void) fclose(fy); 
45 dna = natgc > (tlen/3); 

retum(pseq+4); 

} 

diar * 



char *px, *callocO; 

if ((px = calloc((unsigned)nx, (unsigned)sz)) = 0) { 
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•.•getseq 



50 g,caUoc(msg, nx, sz) g^caUoc 

cliar *msg; /* program, calling routine */ 

int nx, sz; /* number and size of elements */ 
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if(*ms£) { 

^rmtf(stdeiT, "%s: gjcahocQ foiled %s (ii=%d, S2=yod)\n", prog, msg, nx, sz); 
exit(l); 

} 

} 

return(px); 

} 

/* 

*^get final jmps from dxD or tmp file, set ppQ, reset dmax: mainO 

readjmps 

int fd=-l; 
int si2:,iO,il; 
register i,j, xx; 

(void) fclose(§); 

if ((fd = openQname, 0_RDONLY, 0)) < 0) { 

§)rintf(stdeir, "%s: can't openQ %s\n", piog, jname); 
cleaniq7(l); 

} 

} 

for (i = iO = il = 0, dmaxO = dmax, xx = lenO; ; i++) { 
while (1){ 

for 0 = dx[dmax].ijmp; j 0 && dx[dmax].jp.x[i] xx; j-) 

i 

Page 2 of nwsubr.c 
••j-eadjmps 

if G < 0 && dx[dmax].ofifeet &4& §) { 

(void) lseek(fd, dx[dmax].offeet, 0); 

(void) read(fd, (cliar *)&dx[dmax].jp, si2eof(struct jmp)); 

(void) read(fd, (cliar *)&dx[dmax].ofifeet, si2eof(dx[dmax].offeet)); 

dx[dmax],ijmp = MAXJMP-1; 

} 

else 

break; 

} 

if(i>=JMPS){ 

^rintf{stdeiT, "%s: too many gaps in alignment\n", prog); 
cleanup(l); 

} 

if(j>==0){ 

siz = dx[dmax].jp,n[j]; 
XX = dx[dmax] jp.x|j]; 
dmax -f = siz; 

if (siz < 0) { /* gap in secondseq */ 

pp[l].n[il] = -siz; 
xx+=siz; 

/*id = xx-yy + l«il - 1 

*/ 

pp[l].x[il] = XX - dmax + lenl - 1; 

gapy++; 

ngapy-=siz; 
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/* ignore MAXGAP when doing endgaps */ 

siz = (-siz < MAXGAP || endgaps)? -siz : MAXGAP; 
il-H-; 

} 

elseif (siz>0) { /* gap in first seq */ 
pp[0].n[iO] = siz; 
pp[0].x[iO]=xx; 
gapx-H-; 
ngapx += siz; 
/* ignore MAXGAP when doing endgaps */ 

siz = (siz < MAXGAP i| mdgaps)? siz : MAXGAP; 
iO++; 

} 

} 

else 

break; 

} 
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/* reverse the order of jmps 

*/ 

for (j = 0, iO~; j < iO; j-Hf , iO-) { 

i = ppt0].nD]; PP[0].nD] = pp[0].n[i0]; pp[0].n[i0] = i; 
i = pp[0].xO]; pp[0].xm = pp[0] jc[i0]; pp[0].x[i0] = i; 

} 

for (j - 0, il-s j < il; j++, il~) { 

i = pp[l].n[j]; pp[l].nD] = pp[l].n[il]; pp[l].n[il] = i; 
i = pp[l] JcQ]; pptl].x[i] = pp[l].x[il]; pp[l].x[il] = i; 

if(fd>=0) 

(void) close(fd); 

if(fj){ 

(void) unlink(jname); 
fi = 0; 
ofifeet = 0; 

} 
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/* 

* write a filled jmp struct of&et of the prev one (if any): nw() 

writejmps(ix) 

int ix; 

{ 



char *mktempO; 
if(!fj){ 



writejmps 



if (mktemp(jname) < 0) { 

i^MintflCstderr, "%s: can't mktempO %s\n", prog, jname); 
cleanup(l); 

} 

if {(fi = fopenOname, "w")) = 0) { 

§)rintf(stderr, "%s: can't write %s\n", prog, jname); 
exit(l); 

} 
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fvoid"^ fwritefrchar *^;MTrhrT ir^ 

- ' ' — ^jvi-? -'-v— 'j***±^/9 *» iyy, 

^ (void) fwnte((char *)&dx[ix].offeet, sizeof(dx[ix].ofifeet), 1, §); 
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Example calculations for detennining % amino acid sequence identity and nucleic acid sequence identity: 
1. 

XXXXXXXXXXXXXXX (Length = 15 amino acids) 

Comparison Protein XXXXXYYYYYYY (Length - 12 amino acids) 

15 % amino acid sequence identity = 

(the number of identicaUy matching amino acid residues between the two polypeptide sequences as determined 
by ALIGN.2) divided by (the total number of amino acid residues of the PRO polypeptide) = 

20 5 divided by 15 = 33.3% 

2. 

XXXXXXXXXX (Lengths 10 ammo acids) 

Comparison Protem XXXXXYYYYYYZZYZ (Length = 15 amino acids) 

25 

% amino acid sequence identity = 

(the number of identicaBy matching amino acid residues between the two polypeptide sequences as detennined 
by ALIGN-2) divided by (the total number of amino acid residues of tiie PRO polypqjtide) = 

5 divided by 10 = 50% , . 
3. 

PRO-DNA NNNNNNNNNNNNNN (Length = 14 nucleotides) 

35 Comparison DNA NNNNNNLLLLLLLLLL (Length = 16 nucleotides) 

% nucleic acid sequence id«uity = 
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(the number of identically matching nucleotides between the two nucleic acid sequences as determined by 
ALIGN-2) divided by (the total number of nucleotides of the PRO-DNA nucleic acid sequence) = 

6 divided by 14 = 42.9% 



PRO-DNA 
Comparison DNA 



NNNNNNNNNNNN 
NNNNLLLW 



(Length = 12 nucleotides) 
(Length = 9 nucleotides) 



10 



% nucleic acid sequence identity = 



(the number of identically matching nucleotides between the two nucleic acid sequences as determined by 
ALIGN-2) divided by (the total number of nucleotides of the PRO-DNA nucleic acid sequence) = 



15 



4 divided by 12 = 33.3% 
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"Percent (%) amino acid sequence identity" with respect to tiie CXCR4; Laminin alpha 4; TIMPl ; Type 
IV collagen alpha 1; L aminin alpha 3; AdrenomeduUin; Thrombospondin 2; Type I collagen alpha 2; Type VI 
coUagen alpha2; Type VI collagen alpha 3; Latent TGFbeta binding protein 2 (LTBP2); Serine or cy stein protease 
inhibitor heat shock protein (HSP47); Procollagen-lysine, 2-oxoglutarate 5-dioxygenase; connexin 43; Type IV 
collagen alpha 2; Connexin 37; Ephnn Al; Taminin beta 2; Integrin alpha 1; Stanniocalcin 1; Thrombospondin 
4; or CD36 polypeptide sequences identified herein is defined as the percentage of amino acid residues in a 
candidate sequence tiiat are identical with the amino acid residues in a C^CR4; T^minin alpha 4; TIMPl; Type 
rv collagen alpha 1; Laminin alpha 3; AdrenomeduUin; Thrombospondin 2; Type I collagen alpha 2; Type VI 
collagen alpha 2; Type VI collagen alpha 3; Latent TGFbeta binding protein 2 (LTBP2); Serine or cystein protease 
inhibitor heat shock protein (HSP47); Procollagen-lysine, 2-oxoglutarate 5-dioxygenase; connexin 43; Type IV 
collagen alpha 2; Connexin 37; Ephrin Al; Laminin beta 2; Integrin alpha 1; Stanniocalcin 1; Thrombospondin 
4; or CD36 sequence, after aligning the sequences and introducing gaps, if necessary, to achieve the maximum 
percent sequence identity, and not considering any conservative substitutions as part of the sequence identity. 
Alignment for purposes of determining percent amino acid sequence identity can be achieved in various ways that 
are within the skill in the art, for instance, using pubhcly available computer software such as BLAST, BLAST-2, 
AUGN, AUGN-2 or Megalign PNASTAR) software. Those skilled in tiie art can deteraiine appropriate 
parameters formeasuring alignment, including any algorithms needed to achieve maximal alignment over the full- 
length of tiie sequences being compared. For puiposes herein, however, % amino acid sequence identity values 
are obtained as described below by using the sequence comparison computer program ALIGN-2, wherein the 
conq)lete source code for tiie ALIGN-2 program is provided in Table 1. The ALIGN-2 sequence comparison 
computer program was authored by Genentech, Inc., and the source code shown in Table 1 has bem filed witfi 
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user Hnraimcmtatinn m fVi» TT C .-—i—U^ /-\£C-_ Tfr..»..- »^ ^ — .... . . _ 

— ^^fj'.^s^i. uxuwc, vv aaiuugiuu u.\^., WQcre 11 IS registereo under U.S. 

Copyright Registratioii No. TXU510087. The ALIGN-2 program is publicly available through Genentech, Inc., 
South San Francisco, California or may be conq)iled from fee source code provided in Table 1 . The AUGN-2 
program should be compUed for use on a UNIX operating system, preferably digital UNIX V4.0D. All sequence 
comparison parametras are set by flie ALIGN-2 program and do not vary. 

For purposes herein, the % amino acid sequence idoitity of a given amino acid sequoice A to, with, or 
against a given amino acid sequence B (vrtiioh can alternatively be phrased as a given amino acid sequence A fliat 
has or comprises a certain % amino acid sequence identity to, with, or against a given amino add sequence B) is 
calculated as foUows: 



100 times the fraction X/Y 

where X is flie number of amino acid residues scored as identical matches by flie sequence alignment program 
ALIGN-2 in that program's alignment of A and B, and where Y is the total numbo- of amino acid residues in B. 
It will be appreciated that where the length of amino acid sequence A is not equal to the length of amino acid 
sequence B, the % amino acid sequence identity of A to B will not equal the % amino acid sequence identity of 
B to A. As examples of % amino acid sequence identity calculations. Tables 2 A-2B demonstrate how to calculate 
fee % amino acid sequence identity of fee amino acid sequence designated "Comparison Protein" to the amino 
acid sequence designated 'TRO". 

Unless specifically stated oth«awise, all % amino acid sequence identity values used herein are obtained 
as described above using the ALIGN-2 sequence conqiarison computer program. However, % amino acid 
sequence identity may also be determined using die sequence comparison program NCBI-BLAST2 (Altschul et 
al., Npcleic APi<fa 25:3389-3402 (1997)). The NCBI-BLAST2 sequence comparison program may be 
downloaded from http://wwwjicbinhn.nih.gov. NCBI.BLAST2 uses several search parameters, wherein all of 
feose searoh parameters are set to de&ult values including, for example, unmask = yes. strand = all. expected 
occurrences = 10, minimum low compleaty length = 15/5, multi-pass e-vahie - 0.01, constant for multi-pass = 
25, dropoff for final gapped alignment = 25 and scoring matrix = BLOSUM62. 

In situations where NCBI-BLAST2 is employed for amino acid sequence comparisons, the % anihio acid 
sequence identity of a given amino acid sequence A to, with, or against a given amino acid sequence B (which 
can alternatively be phrased as a given amino acid sequence A that has or comprises a certain % acid 
sequence identity to, wife, or against a given amino acid sequence B) is calculated as follows: 

100 times fee fraction X/Y 

where X is the number of amino acid residues scored as identical matches by fee sequence alignment program 
NCBI-BLAST2 in that program's alignment of A and B, and where Y is fee total number of amino acid residues 
m B. It will be appreciated that where fee lengfe of amino acid sequence A is not equal to fee lengfe of amino 
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acid sequwice B, fee % amino acid sequence identity of A to B will not equal die % amino acid sequence identity 
of B to A. 

In addition, % amino acid sequence identity may also be detennined using the WU-BLAST-2 computer 
program (Altschul et al. Methods in Enzvmoloyy. 266:460-480 (1996)). Most of fee WU-BLAST-2 search 
parameters are set to fee defeult values. Those not set to defeult values, /.e., fee adjustable parameters, are set wife 
fee following values: overlap span = 1, overlap fraction = 0. 125, word threshold (T) = 1 1, and scoring matrix = 
BLOSUM62. For purposes herein, a % amino acid sequence identity value is determined by dividing (a) fee 
number of matching identical amino acids residues between fee amino acid sequence of fee PRO polypeptide of 
interest having a sequence derived from fee native PRO polypeptide and fee comparison amino acid sequence of 
interest (/.c, fee sequence against which fee PRO polypeptide of interest is being compared which may be a PRO 
variant polypeptide) as determined by WU-BLAST-2 by (b) fee total number of amino acid residues of fee PRO 
polypeptide of interest. For example, in fee statement "a polypeptide comprising an amino acid sequence A which 
has or having at least 80% amino acid sequence identity to fee amino acid sequence B", fee amino acid sequence 
A is the comparison amino acid sequence of interest and fee amino acid sequence B is fee amino acid sequence 
of fee PRO polypeptide of interest 

"CXCR4 variantpolynucleotide"; 'T.aininin alpha 4 variant polynucleotide"; **TrMaP 1 ; Type IV collagen 
alpha 1 variant polynucleotide"; "Laminin alpha 3 variant polynucleotide"; "AdrenomeduUin variant 
polynucleotide"; *Thrombospondin 2 variantpolynucleotide"; *Type I collagen alpha 2 variantpolynucleotide"; 
*Type VI cpUagm alpha 2 variant polynucleotide"; "Type VI collagen alpha 3 variant polynucleotide"; ''Latent 
TGFbeta binding protein 2 variant polynucleotide" C'LTBP2 variantpolynucleotide"); "Serine or cystein protease 
inhibitor heat shock protein variant polynucleotide" C'HSP47 variant polynucleotide"); •TrocoUagen-lysine, 2- 
oxoglutarate 5-dioxygenase variant polynucleotide"; "connexin 43 variantpolynucleotide"; "Type IV collagen 
alpha 2 variant polynucleotide"; "Connexin 37 variant polynucleotide"; "Ephrin Al variant polynucleotide'!; 
"La min i n beta 2 variantpolynucleotide"; "Integrin alpha 1 variant polynucleotide"; "Stanniocalcin 1 variant 
polynucleotide"; "Thrombospondin 4 variant polynucleotide"; or "CD36 variant polynucleotide" or "CXCR4 
variant polynucleotide"; "La minin alpha 4 variant polynucleotide"; "TEMPI; Type IV collagen alpha 1 variant 
polynucleotide"; "Laminin alpha 3 variant polynucleotide"; "Adrenomedullin variant polynucleotide"; 
"Thrombospondin2 variantpolynucleotide"; "Type I coUagen alpha 2 variantpolynucleotide"; "Type VI collagen 
alpha 2 variantpolynucleotide"; "Type VI coUagen alpha 3 variantpolynucleotide"; "Latent TGFbeta binding 
protein 2 variantpolynucleotide" ("LTBP2 variant polynucleotide"); "Serine or cystein protease inhibitor heat 
shockprotein variantpolynucleotide" C*HSP47 variantpolynucleotide"); 'TrocoUagen-lysine, 2-oxoglutarate 5- 
dioxygenase variant polynucleotide"; "connexin 43 variant polynucleotide"; "Type IV coUagen alpha 2 variant 
polynucleotide"; "Connexin 37 variantpolynucleotide"; "Ephrin Al variantpolynucleotide"; "Laminin beta 2 
variant polynucleotide"; "Integrin alpha 1 variant polynucleotide"; "Stanniocalcin 1 variant polynucleotide"; 
"Thrombospondin 4 variant polynucleotide"; or "CD36 variant polynucleotide" means a nucleic acid molecule 
which encodes an active CXCR4; Laminin alpha 4; TEMPI; Type IV collagen alpha 1; Laminin alpha 3; 
Adrenomedullin; Thrombospondin 2; Type I collagen alpha 2; Type VI collagen alpha 2; Type VI collagen alpha 
3; Latent TGFbeta binding protein 2 (LTBP2); Serine or cystein protease inhibitor heat shock protein (HSP47); 
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Procollagen-lysine. 2-oxoglutarate S-dioxygenase: cnnnexin 43 : Type TV ooUagen alpha 2: Cotmexin 37: Ephrin 
Al ; r.aTninin beta 2; Integrin alpha 1 ; Stanniocalcin 1 ; Thrombospondin 4; or CD36 polypeptide as defined below 
^ and which has at least about 80% nucleic acid sequence identity with a nucleotide acid sequence encoding a 

full-length native sequence CXCR4; T^miTiin alpha 4; TIMPl; Type IV collagen alpha 1; T^minin alpha 3; 
5 AdrenomeduUin; Thrombospondin 2; Type I collagen alpha 2; Type VI collagen alpha 2; Type VI coUagen alpha 

3; Latent TGFbeta binding protein 2 (LTBP2); Serine or cystein protease inliibitor heat shock protein (HSP47); 
Procollagen-lysine, 2-oxoglutarate 5-dioxygenase; connexin 43; Type IV collagen alpha 2; Connexin 37; Ephnn 
Al; T^minin beta 2; Integrin alpha 1; Stanniocalcin 1; Thrombospondin 4; or CD36 polypeptide sequence as 
disclosed h^ein, a fiill-length native sequence CXCR4; TjwniTim alpha 4; TEMPI; Type IV collagen alpha 1; 

ID Laminin alpha 3; AdrenomeduUin; Thrombospondin 2; Type I collagen alpha 2; Type VI collagen alpha 2; Type 

VI collage alpha 3; Latent TGFbeta binding protein 2 (LTBP2); Serine or cystein protease inhibitor heat shock 
protein (HSP47); Procollagen-lysine, 2-oxoglutarate 5-dioxygenase; connexin 43; Type IV collage alpha 2; 
Connexin 37; Ephrin Al; Laminin beta 2; Integrin alpha 1; Stanniocalcin 1; Thrombospondin 4; or CD36 
polypeptide sequence lacking the signal peptide as disclosed herein, an extracellular domain of a CXCR4; T >aminin 

15 alpha 4; TIMPl; Type TV collagen alpha 1; Laminin alpha 3; AdrenomeduUin; Thrombospondin 2; Type I 

collagen alpha 2; Type VI collagen alpha 2; Type VI collagen alpha 3; Latent TGFbeta binding protein 2 
(LTBP2); Serine or cystein protease inhibitor heat shock protein (HSF47); Procollagen-lysine, 2-oxoglutarate 5- 
dioxygenase; connexin 43; Type IV collagen alpha 2; Connexin 37; Ephrin Al; Laminin beta 2; Integrin alpha 
1; Stanniocalcin I; Thrombospondin 4; or CD36 polypeptide, with or without the signal peptide, as disclosed 

20 h^ein or any other fragment of a full-length CXCR4; Laminin alpha 4; TIMPl; Type IV collagen alpha 1; 

Laminin a^ha 3 ; AdrenomeduUin; Thrombospondin 2; Type I collagen alpha 2; Type VI collagen alpha 2; Type 
VI coUagen alpha 3; Latent TGFbeta binding protein 2 (LTBP2); Serine or cystein protease inhibitor heat shock 
protein (HSP47); Procollagen-lysine, 2-oxoglutarate 5-dioxygenase; connexin 43; Type IV coUagen alpha 2; 
Connexin 37; Ephrin Al; Laminin beta 2; Integrin .alpha 1; Stanniocalcin 1; Thrombospondin 4; or CD36 

25 polypeptide sequence as disclosed herein. Ordinarily, a CXCR4; Laminin alpha 4; TIMPl; Type IV collagen 

alpha 1 ; T^minin alpha 3; AdrenomeduUm; Thrombospondin 2; Type I coUagm alpha 2; Type VI coUagen alpha 
2; Type VI coUagen alpha 3; Latent TGFbeta binding protein 2 (LTBP2); Serine or cystein protease inhibitor heat 
shock protein {HSP47); ProcoUagen-lysine, 2-oxoglutarate 5-dioxygenase; connexin 43; Type IV coUagen alpha 
2; Connexin 37; Ephrin Al; laminin beta 2; Integrin alpha 1; Stanniocalcin 1; Thrombospondin 4; or CD36 

30 variant polynucleotide wiU have at least about 80% nucleic acid sequence identity, more preferably at least about 

81% nucleic acid sequence identity, more preferably at least about 82% nucleic acid sequence identity, more 
preferably at least about 83% nucleic acid sequence identity, more preferably at least about 84% nucleic acid 
sequence identity, more preferably at least about 85% nucleic acid sequence identity, more preferably at least 
about 86% nucleic acid sequence identity, more preferably at least about 87% nucleic acid sequence identity, more 

35 preferably at least about 88% nucleic acid sequence identity, more preferably at least about 89% nucleic acid 

sequence identity, more preferably at least about 90% nucleic acid sequence identity, more preferably at least 
about 9 1 % nucleic acid sequence identity, more preferably at least about 92% nucleic acid sequence identity, more 
preferably at least about 93% nucleic acid sequ^ce identity, more prefirarably at least about 94% nucleic acid 
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sequence idmtity, more preferably at least about 95% nucleic acid sequence identity, more preferably at least 
about 96% nucleic acid sequence identity, more preferably at least about 97% nucleic acid sequence identity, more 
preferably at least about 98% nucleic acid sequence identity and yet more preferably at least about 99% nucleic 
acid sequence identity with the nucleic acid sequence encoding a full-length native sequence CXCR4; Laminin 
alpha 4; TIMPl; Type TV collagen alpha 1; Laminin alpha 3; AdrenomeduUin; Thrombospondin 2; Type I 
collagen alpha 2; Type VI coUagen alpha 2; Type VI collagm alpha 3; Latent TGFbeta binding protein 2 
(LTBP2); Serine or cystein protease inhibitor heat shock protein (HSP47); Procollagen-lysine, 2-oxoglutarate 5- 
dioxygenase; connexin 43; Type IV collagen alpha 2; Conn^cin 37; Bphrin Al; T^mintTi beta 2; Integrin alpha 
1; Stanniocalcin 1; Thrombospondin 4; or CD36 polypeptide sequence as disclosed herein, a fiill-lmgth native 
sequence CXCR4; Laminin alpha 4; TIMPl; Type IV collagen alpha 1; Laminin alpha 3; AdrenomeduUin; 
Thrombospondin 2; Type I collagen alpha 2; Type VI collagen alpha 2; Type VI collagen alpha 3 ; Latent TGFbeta 
binding protein 2 (LTBP2); Serine or cystein protease inhibitor heat shock protein (HSP47); Procollagen-lysine, 
2-oxoglutarate 5-dioxygenase; connexin 43; Type IV collagen alpha 2; Connexin 37; Ephxin Al; Laminin beta 
2; Integrin alpha 1 ; Stanniocalcin 1 ; Thrombospondin 4; or CD3 6 polypeptide sequence lacking the signal peptide 
as disclosed herein, an extracellular domain of a CXCR4; Laminin alpha 4; TEMPI; Type IV collagen alpha 1; 
Laminin alpha 3; AdrenomeduUin; Thrombospondin 2; Type I collagen alpha 2; Type VI collagen alpha 2; Type 
VI collagen alpha 3; Latent TGFbeta binding protein 2 (LTBP2); Serine or cystein protease inhibitor heat shock 
protein (HSP47); Procollagen-lysine, 2-oxoglutarate 5-dioxygenase; connexin 43; Type IV collagen alpha 2; 
Connexin 37; Ephrin Al; Laminin beta 2; Integrin alpha 1; Stanniocalcin 1; Thrombospondin 4; or CD36 
polypeptide, with or without the signal sequence, as disclosed herein or any other £ragment of a full-length 
CXCR4; laminin alpha 4; TIMP 1 ; Type IV collagen alpha 1 ; Laminin alpha 3 ; AdrenomeduUin; Thrombospondin 
2; Type I coUagen alpha 2; Type VI coUagen alpha 2; Type VI coUagen alpha 3; Latent TGFbeta binding protein 
2 (LTBP2); Serine or cystein protease inhibitor heat shock protein (HSP47); ProcoUagen-lysine, 2-oxoglutarate 
5-dioxygenase; connexin 43; Type IV coUagen alpha 2; Connexin 37; Ephrin Al; Laminin beta 2; Integrin alpha 
1; Stanniocalcin 1; Thrombospondin 4; or CD36 polypeptide sequence as disclosed herein. Variants do not 
encompass the native nucleotide sequence. 

Ordinarily, CXCR4; Laminin alpha 4; TIMPl; Type IV coUagen alpha 1; Laminin alpha 3; 
AdrenomeduUin; Thrombospondin 2; Type I collagen alpha 2; Type VI coUagen alpha 2; Type VI coUagen alpha 
3; Latent TGFbeta binding protein 2 (LTBP2); Serine or cystein protease inhibitor heat shock protein (HSP47); 
ProcoUagen-lysine, 2-oxoglutarate 5-dioxygenase; connexin 43; Type IV coUagen alpha 2; Connexin 37; Ephrin 
Al ; La minin beta 2; Integrin alpha 1 ; Stanniocalcin 1 ; Thrombospondin 4; and CD36 variant polynucleotides are 
at least about 30 nucleotides in length, often at least about 60 nucleotides in length, more often at least about 90 
nucleotides in lengthy more often at least about 1 20 nucleotides in length, more often at least about 1 50 nucleotides 
in length, more often at least about 1 80 nucleotides in length, more often at least about 210 nucleotides in length, 
more often at least about 240 nucleotides in length, more often at least about 270 nucleotides in length, more often 
at least about 300 nucleotides in length, more often at least about 450 nucleotides in length, more often at least 
about 600 nucleotides in length, more often at least about 900 nucleotides in length, or more. 
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IV collagen alp "CXCR4 variant polypq)tide"; "Laminin alpha 4 variant polypeptide"; "TIMP 1 ; Type IV collagen 
alpha 1 variant polypeptide"; "Laminin alpha 3 variant polypeptide"; "Adrenomedullin variant polypeptide"; 
"Thrambospondin2 variaatpolypeptide"; 'TypeIcollag«ialpha2 variantpolypeptide"; "Type VI collagen alpha 
2 variant polypeptide"; 'Type VI collagen alpha 3 variantpolypeptide"; "Latent TGFbeta binding protein 2 variant 
polypeptide" CXTBP2 variant polypq>tide"); "Serine or qrstein protease inhibitor heat shock protein variant 
polypeptide" C'HSP47 variant polypeptide"); "Procollagen-lysjne, 2-oxoglutarate 5-dioxygenase variant 
polypq)tide"; "connexin43 variantpolypeptide"; "Type IV collagen ai^ha 2 variantpolypeptide"; "Connexin 37 
variant polypq)tide";«EphrinAl variant polypeptide"; 'Xaminin beta 2 variant polypeptide"; 'Tntegrin alpha 1 
variantpolypqjtide"; "Stanniocakin 1 variantpolypeptide"; •Thrombospondin4variantpolyp^^ 
variant polypeptide" ha 1; Laminin a^ha 3; Adrenomedullin; Thn>nibospondin2; Type I collagen alpha 2; Type 
VI collagen alpha 2; Type VI collagen alpha 3; Latent TGFbeta binding protrin 2 (LTBP2); Serine or cystein 
protease inhibitor heat shock protein (HSP47); ProcoUagen-lysine. 2-oxoglutarate 5-dioxygenase; connexin 43; 
Type IV coUagen alpha 2; Connexin 37; Ephrin Al; Laminin beta 2; Integrin alpha 1; Stanniocalcin 1; 
Thrombospondin 4; or CD36 polypeptide-encoding nucleic acid sequences identified herein is defined as die 
perccaitage of nucleotides in a candidate sequence that are identical with the nucleotides in a CXCR4; Laminin 
alpha 4; TDVlPl; Type IV collagen alpha 1; Laminin alpha 3; Adrenomedullij^ Thrombospondin 2; Type I 
collagen alpha 2; Type VI collagen alpha 2; Type VI coUagen alpha 3; Latent TGFbeta binding protein 2 
(LTBP2); Serine or cysteinprotease inhibitra- heat shock protem (HSP47); Procollagen-lysine. 2-oxoglutarate 5- 
dioxygenase; comMsxin 43; T^e FV collagen a^ha 2; Connexin 37; Ephrin Al ; Laminin beta 2; Integrin alpha 
1; Stanniocalcin 1; Thrombospondin 4; or CD36polypeptide-aicoding nucleic acid sequence, after aligning the 
sequences and introducing g^s, if necessary, to achieve the maximum percent sequence identity. AUgnmrait f<» 
purposes of determining percent nucleic acid sequmce identity can be achieved in various ways tiiat are within 
the skill in die art, for instance, using pubhcly available computer software such as BLAST, BLAST-2, ALIGN, 
ALIGN-2 or MegaHgn (DNASTAR) software. Those skilled in the art can detennine appropriate parameters for 
measuring aUgnment, including any algorithms needed to achieve maximal alignment over the full-lengfli of die 
sequences being compared. For purposes herein, however, % nucleic acid sequence identity values are obtained 
as described below by using the sequence comparison congjuter program ALIQN-2, wherein die conq>lete source 
code for the ALIGN-2 program is provided in Table 1. The ALIGN-2 sequence comparison computer program 
30 was au&ored by Genentech. Inc., and the source code shown in Table 1 has been filed with user documentation 

in die U.S. Copyright OfiSce, Washington D.C., 20559, where it is registered under U.S. Copyright Registiation 
No. TXU510087. The ALIGN-2 program is publicly available through Genentech, Inc., Soudi San Francisco, 
Califiama or may be compiled from the source code provided in Table 1. The ALIGN-2 program should be 
compiled for use on a U>aX operating system, preferably digital UNIX V4.0D. AU sequence comparison 
35 parameters are set by die ALIGN-2 program and do not vary. 

For purposes herein, the % nucleic acid sequence identity of a given nucleic acid sequence C to, witii, 
or against a given nucleic add sequence D (which can alternatively be phrased as a given nucleic acid sequence 
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C that has or comprises a certain % nucleic acid seqoence identity to, with, or against a given nucleic acid 
sequence D) is calculated as follows: 



100 times the fraction W/Z 

where W is the number of nucleotides scored as identical matches by the sequence ahgmnent program A1JGN.2 
in that program's alignment of C and D, and where Z is the total number of nucleotides in D. It will be 
appreciated that where the length of nucleic acid sequence C is not equal to die length of nucleic acid sequence 
D. the % nucleic acid sequence identity of C to D will not equal tiie % nucleic acid sequence identity of D to C. 
As examples of % nucleic acid sequence identity calculations. Tables 2C-2D demonstrate how to calculate the % 
nucleic acid sequence identity of the nucleic acid sequence designated '-Comparison DNA" to the nucleic acid 
sequence designated *TRO-DNA". 

Unless specificaUy stated otherwise. aU%nucleicacidsequence identity values used herein ar« obtained 
as described above using the ALIGN-2 sequence comparison computer program. However, % nucleic acid 
sequence identity may also be detennined using the sequMice comparison program NCBI-BLAST2 (Akschnl et 
al., Hucleic Acids Pes 25:3389-3402 (1997)). The NCBI-BLAST2 sequence comparison program may be 
downloaded fiom ht^://wwwaicbinhnauh.gov. NCBI-BLAST2 uses several search parameters, wherein all of 
those search parameters are set to defeult values including, for example, umnask = yes, strand = all. expected 
occurrences = 10, minimum low complexity length = 15/5, multi-pass e-value = 0.01, constant for multi-pass = 
25, dropoff for final gapped alignment = 25 and scoring matrix = BLOSUM62. 

In situations whereNCBI-BIAST2 is employed forsequencecon^arisons,fte%nucleicacid8equence 
identity of a given nucleic acid sequence C to. with, or against a given nucleic acid sequence D (which can 

alternativeIybephrasedasagivennucleicacidsequenceCthathasorcomprisesacertain%nucleicacid^^ 
identity to, with, or against a given nucleic acid sequence D) is calcuhited as foUows: 

.100 times the fraction W/Z 

where W is the number of nucleotides scored as identical matches by the sequence alignment program NCBI- 
BLAST2 in thatprogram's aUgnment of C and D. and where Z is the total number of nucleotides in D. It wiU be 
appreciated that where the lengfli of nucleic acid sequence C is not equal to the length of nucleic acid sequence 
D, die % nucleic acid sequence identity of C to D will not equal the % nucleic acid sequence identity of D to C. 

In addition, % nucleic acid sequence identity values may also be generated using the WU-BLAST-2 
computer program (Altschul «/.. Methods in Etizymolopy 266:460^80 (1996)). Most of the WU-BLAST-2 
searchparameters are set to fee defeult vah«s. Those not set to defeult values. /:e.. the adjustab^^ 
set with the following vahies: overhg, span = 1. overlap fraction - 0.125. word threshold (T) = 1 1. and scoring 
matrix - BLOSUM62. Forpmposes herein, a % nucleic acid sequence identity value is determined by dividing 
(a) the number of matching identical nucleotides between the nucleic acid sequence of the PRO polypeptide- 
encodingmicleicacidmoleculeofinteresthavingasequence derived fixmi the native seque^^ 
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PRO polypeptide-encoding nucleic acid molecule of interest is being compared which may be a variant PRO 
polynucleotide) as determined by WU-BLAST-2 by (b) the total number of nucleotides of the PRO polypeptide- 
encoding nucleic acid molecule of interest For example, in the statement "an isolated nucleic acid molecule 
comprising a nucleic acid sequence A which has or having at least 80% nucleic acid sequence identity to the 
nucleic acid sequence B", the nucleic acid sequence A is the comparison nucleic acid molecule of interest and the 
nucleic acid sequence B is &e nucleic acid sequence of the PRO polypeptide-encoding nucleic acid molecule of 
interest 

In ottier embodiments, CXCR4; T^minin alpha 4; TEMPI; Type IV collagen alpha 1; Laminin alpha 3; 
Adrenomedullin; Tfarombospondin 2; Type I collagen alpha 2; Type VI collagen alpha 2; Type VI collagen alpha 
3; Latent TGFbeta bmding protein 2 (LTBP2); Serine or cystein protease inhibitor heat shock protein (HSP47); 
Procollagen-lysine, 2-oxoglutarate 5-dioxygenase; connexin43; TypelV collagm alpha 2; Connexin 37; Ephiin 
Al; Laminin beta 2; Integrin alpha 1; Stanniocalcin 1; Tfarombospondin 4; or CD36 variant polynucleotides are 
nucleic acid molecules that encode an active CXCR4; Laminin alpha 4; TIMPl; Type IV collagen alpha 1; 
15 Laminin alpha 3; Adrenomedullin; Thrombospondin 2; Type I collagen alpha 2; Type VI collagen alpha 2; Type 

VI collagen alpha 3; Latent TGFbeta binding protein 2 a-TBP2); Serine or cystem protease inhibitor heat shock 
protein (HSP47); Procollagen-lysine, 2-oxogiutarate 5-dioxygenase; connexin 43; Type IV collagen alpha 2; 
Connexin 37; Ephrin Al; T^mtnin beta 2; Integrin alpha 1; Stanniocalcin 1; Thrombospondin 4; or CD36 
polypeptide and which are capable of hybridizing, preferably under stringent hybridization and wash conditions, 
20 to nucleotide sequences encoding the fiiU-length CXCR4; Laminin alpha 4; TIMPl; Type IV collagen alpha 1; 

Laminin alpha 3; Adrenomedullin; Thrombospondin 2; Type I collagen alpha 2; Type VI collagen alpha 2; Type 
VI collagen alpha 3; Latent TGFbeta binding protein 2 (LTBP2); Serine or cystein protease inhibitor heat shock 
protein (HSP47); ProcoUagen-lysme, 2-oxoglutaiate 5-dioxygenase; connexin 43; Type IV collagen alpha 2; 
Connexin 37; Ephrin Al; Laminin beta 2; Integrin alpha 1; Stanniocalcin 1; Thrombospondin 4; or CD36 
polypeptide, wt6ch nucleotide sequences are found in the GenBank accession numbers listed in Table 3 for the 
respective polypeptides. CXCR4; Laminin alpha 4; TIMPl; Type IV collagen alpha 1; T^mmm alpha 3; 
AdrenomeduUin; Thrombospondin 2; Type I coUagen alpha 2; Type VI collagm alpha 2; Type VI coDagen alpha 
3; Latent TGFbeta binding protein 2 {LTBP2); Serine or cystein protease inhiTjitor heat shock protein (HSP47); 
ProcoUagen-lysme, 2-oxoglutarate 5-dioxygenase; comiexin 43; Type IV collagen alpha 2; Connexin 37; ^hrin 
Al; T^minin beta 2; Integrin alpha 1; Stanniocalcin 1; Thrombospondin 4; or CD36 variant polypeptides may be 
tiiose that are encoded by a CXCR4; Laminin alpha 4; TIMPl; Type IV collagen alpha 1; Laminin alpha 3; 
AdrenomeduUin; Thrombospondin 2; Type I coUagen alpha 2; Type VI collagen alpha 2; Type VI collagen alpha 
3; Latent TGFbeta bindmg protein 2 (LTBP2); Serine or cystem protease inhibitor heat shock protein (HSP47); 
Procollagen-lysine, 2-oxoglutarate 5-dioxygenase; coimexin 43; Type IV collagen alpha 2; Connexin 37; Ephrin 
Al; lamin in beta 2; Integrin alpha 1; Stanniocalcin 1; Thrombospondin 4; or CD36 variant polynucleotide. 

The term "positives", m tiie context of the amino acid sequence identity comparisons performed as 
described above, includes amino acid residues in the sequences compared that are not only identical, but also fliose 
that have sunilar properties. Amino acid residues that score a positive value to an amino acid residue of interest 
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are tiiose tiiat are either identical to &e amino acid residue of interest or are a prefened substitution (as defined 
in Table 3 below) of the amino acid residue of interest 

For puiposes herein, the % value of positives of a givoi amino acid sequoice A to, with, or against a 
given amino acid sequence B (which can alternatively be phrased as a given amino acid sequence A that has or 
comprises a certain % positives to, with, or against a given amino acid sequence B) is calculated as follows: 

100 times the fraction X/Y 

where X is die number of amino acid residues scoring apositive value as defined above by the sequence alignment 
program ALIGN-2 in that program's aligmnent of A and B, and where Y is the total number of amino acid 
residues in B. It will be appreciated that where the length of amino acid sequence A is not equal to the length of 
amino acid sequence B, the % positives of A to B will not equal the % positives of B to A. 

"Isolated," when used to describe the various polypeptides disclosed herein, means polypeptide that has 
been identified and separated and/or recovered firom a component of its natural environment Preferably, the 
isolated polyp^tide is fi"ee of association with all components with which it is naturally associated. Contaminant 
components of its natural environment are materials that would typically interfere with diagnostic or ther^eutic 
uses for the polypeptide, and may include ^izymes, hormones, and other proteinaceous or non-proteinaceous 
solutes. In preferred embodiments, die polypeptide will be purified (1) to a degree sufficient to obtain at least 15 
residues of N*terminal or internal amino acid sequence by use of a spiiming cup sequenator, or (2) to homogeneity 
by SDS-PAGE under non-reducing or reducing conditions using Coomassie blue or, preferably, silver stain. 
Isolated polypeptide includes polypeptide in situ within recombinant cells, since at least one component of the 
CXCR4; Laminin alpha 4; TIMP 1 ; Type IV collagen alpha 1 ; T jimtnm alpha 3 ; AdrenomeduUin; Thrombospondin 
2; Type I collagen alpha 2; Type VI collagen alpha 2; Type VI collagen alpha 3; Latent TGFbeta binding protein 
2 (LTBP2); Serine or cystein protease inhibitor heat shock protein (HSP47); Procollagen-lysine, 2-oxoglutarate 
5-dioxygenase; connexin 43; Type IV collagen alpha 2; Connexin 37; Ephrin Al; Laminin beta 2; Integrin a^ha 
1; Stanniocalcin 1; Thrombospondin 4; or CD36 natural environment will not be present Ordinarily, however, 
isolated polypeptide will be prepared by at least one purification step. 

An "isolated" nucleic acid molecule encoding a CXCR4; Laminin alpha 4; TIMPl; Type IV collagen 
alpha 1; Laminin alpha 3; AdrenomeduUin; Thrombospondin 2; Type I collagen alpha 2; Type VI collagen alpha 
2; Type VI collagen alpha 3 ; Latent TGFbeta binding protein 2 (LTBP2); Serine or cystein protease inhibitor heat 
shock protein (HSP47); Procollagen-lysine, 2-oxoglutarate 5-dioxygenase; connexin 43; Type IV collagen alpha 
2; Connexin 37; Ephrin Al; Laminin beta 2; Integrin alpha 1; Stanniocalcin 1; Thrombospondin 4; or CD36 
polypeptide or an "isolated" nucleic acid encoding an anti-CXCR4; anti-Laminin alpha 4; anti-TEMPl ; anti-Type 
IV collage alpha 1; anti-Laminin alpha 3; anti- AdrenomeduUin; anti-Thrombospondin 2; anti-Type I collagen 
alpha 2; anti-Type VI collagen alpha 2; anti-Type VI collagen alpha 3; anti-Latent TGFbeta binding protein 2 
(anti-LTBP2); anti-Serine or cystem protease inhibitor heat shock protein (anti-HSP47); anti-Procollagen-lysine, 
2-oxoglutarate 5-dioxygenase; anti-connexin 43; anti-Type IV collagen alpha 2; anti-Connexin 37; anti-^hrin 
Al; anti-Laminin beta 2; anti-Integrin alpha 1; anti-Stanniocalcin 1; anti-Thrombospondin 4; or anti-CD36 
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polypeptide antibodv. is a nucleic acid Tnn1p.r.iilA «)>at 

nucleic acid molecule with which it is ordinarily associated in tiie natural source of the CXCR4-; Laminin alpha 
4-; TIMP1-; Type IV collagen alpha I-; LamininalphaS-; Adrenomedullin-; Thrombospondin2-; Type I collagen 
alpha 2-; Type VI collagem a^ha 2-; Type VI collagen alpha 3-; Latent TGFbeta binding protein 2- (LTBP2-); 
Serine or cystein protease inhibitor heat shock protein- (HSP47-); Procollagen-lysine, 2-oxogIutanite 5- 
dioxygenase-; connerin 43-; Type IV collagen alpha 2-; Connexin 37-; Ephrin A1-; Laminin beta 2-; Integrin 
a^ha 1-; Stanniocaldn 1-; Thrombospondin 4-; or CD36-cncoding nucleic acid orlheanti-CXCR4; anti-Laminin 
a^ha 4; anti-TIMPl; anti-Type IV collagen alpha 1; anti-Laminin a^ha 3; anti-AdraiomedulIin; anti- 
Thrombospondin 2; anti-Type I collagen alpha 2; anti-Type VI collagen a^ha 2; anti-Type VI collagen alpha 3; 
anti-Latent TGFbeta binding protein 2 (anti-LTBP2); anti-Serine or cystein protease inhibitor heat shock protein 
(anti-HSP47); anti-Procollagen-lysine, 2-oxogIutarate 5-dioxygenase; anti-connradn 43; anti-Type IV collagen 
alpha 2; anti-Connexin 37; anti-Ephrin Al ; anti-Laminin beta 2; anti-Ihtegrin alpha 1 ; anti-Stanniocalcin 1 ; anti- 
Thrombospondin 4; or anti-CD36 polypeptide -encoding nucleic acid. Preferably, Hie isolated nucleic acid is fiee 
of association with all components wifli which it is nauirally associated. An isolated CXCR4-; T-nmwiin a^iha 
4-; TIMP1-; Type IV collagen alpha 1-; Laminin alpha 3-; AdrenomeduUin-; Thrombospondin 2-; Typel collagen 
alpha 2-; Type VI collagen alpha 2-; Type VI collagen a^ha 3-; Latent TGFbeta binding protein 2- (LTBP2.); 
Serine or cystein protease inhibitor heat shock protein- (HSP47-); Procollagen-lysine, 2-oxoglutarBte 5- 
dioxygenase-; connexin 43-; Type IV coUagen alpha 2-; Connexin 37-; Ephrin A1-; T^mm^r, beta 2-; Integrin 
alpha 1-; Stanniocalcin 1-; Thrombospondin 4-; or CD36 polypeptide-encoding nucleic acid molecule or an anti- 
CXCR4; anti-Laminin alpha 4; anti-TIMPl; anti-Type IV collagen alpha 1; anti-Laminin alpha 3; anti- 
Adrenomedullin; anti-Thromboqxmdin 2; anti-iype I collagen alpha 2; anti-Type VI collagen alpha 2; anti-Type 
VI collagen alphaS; anti-Latent TGFbetabindingprotein2 (anti-LTBP2); anti-Serine or cysteinjMoteaseinhibitor 
heat shookprotem (anti-HSP47); anti-Procollagen-lysine, 2-oxoghitarate S-dioxygenase; anti-connexin 43; anti- 
T^e IV collagen alpha 2; anti-Connexin 37; anti-Ephrin Al; anti-Laminin beta 2; anti-iitegrin a^ha 1; anti- 
Stanniocakjin l;anti-Thromboqxmdin4;OTanti-CD36polypq)tide-encoding nucleic acid mol^ 
in the form or setting in which it is found in nature. Isolated nucleic acid molecules tharefore are distinguished 
from the CXCR4-; Laminin alpha 4-; TIMP1-; Type IV collagen alpha 1-; Laminin alpha 3-; Adrenomedullin-; 
Thrombospondin 2-; Type I collagen alpha 2-; Type VI collagen alpha 2-; Type VI collagen alpha 3-; Latent 
TGFbeta binding protein 2- (LTBP2-); Serine or cystein protease inhibitor heat shock protein- (HSP47.); 
Procollagen-lysine, 2-oxoglutarate 5-dioxygenase-; connexin 43-; Type IV collagen alpha 2-; Connexin 37-; 
Ephrin A1-; Laminin beta 2-; Integrin alpha 1-; Stanniocalcin 1-; Thrombospondin 4-; or CD36-encoding nucleic 
acidmoleculeortheanti-CXCR4; anti-Laminin alpha 4; anti-TIMPl ; anti-TypelVcoUagen alpha 1 ; anti-Laminin 
alpha 3; anti-AdrenomeduUin; anti-Thrombospondin2; anti-Type I collagen alpha 2; anti-Type VI collagen alpha 
2; anti-Type VI collagen alpha 3; anti-Latent TGFbeta bmding protein 2 (anti-LTBP2); anti-Serine or cystein 
protease inhibitor heat 8hockprolein(anti-HSP47); anti-Procollagen-lysine, 2-oxoglutarate 5-dioxygenase; anti- 
connexin43; anti-TypelV collagen alpha 2; anti-Connexin 37; anti-Ephrin Al; anti-Lamininbeta2; aati-Integrin 
alpha 1; anti-Stanniocafcin 1; anti-Thrombospondin4; oranti-CD36polypeptide-encodmgnucleicacidmolecule 
as it exists in natural cells. However, an isolated nucleic acid molecule encoding a CXCR4; Laminin a^ha 4; 
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UMPl ; Type IV collagen alpha 1 ; T ^minin alpha 3; AdrenomeduUin; Thrombospondin 2; Type I collagen alpha 
2; Type VI collagen alpha 2; Type VI collagen alpha 3; Latent TGFbeta binding protein 2 (LTBP2); Serine or 
cysteinprotease inhibitor heat shockprotein (HSP47); Procollagen-lysine, 2-oxoglutarate S-dioxygenase; connexin 
43; Type IV collagm alpha 2; Connexin 37; Ephrin Al; Laminin beta 2; Integrin alpha 1; Stanniocalcin 1; 
5 Thrombospondin 4; or CD36 polypeptide or an anti-CXCR4; anti-Laminin alpha 4; anti-TIMPl ; anti-Type IV 

collagen alpha 1 ; anti-Laminin alpha 3 ; anti-AdrenomeduUin; anti-Thrombospondin 2; anti-Type I collagen alpha 
2; anti-Type VI collagen alpha 2; anti-Type VI collagen alpha 3; anti-Latent TGFbeta binding protein 2 (anti- 
LTBP2); anti-Serine or cystein protease inhibitor heat shock protein (anti-HSP47); anti-ProcoUagCTi-lysine, 2- 
oxoglutarate 5-dioxygenase; anti-connexin 43; anti-Type IV collagen alpha 2; anti-Connexin 37; anti-Ephrin Al ; 

1 0 anti-Laminin beta 2; anti-Integrin alpha 1 ; anti-Stanniocalcin 1 ; anti-Thrombospondin 4; or anti-CD36 polypeptide 

antibody includes CXCR4-; I^minin alpha 4-; TlMPl-; Type IV collagen alpha 1-; Laminin alpha 3-; 
AdrenomeduUin-; Thrombospondin 2-; Type I collagen alpha 2-; Type VI collagen alpha 2-; Type VI collagen 
alpha 3-; Latent TGFbeta binding protein 2- (LTBP2-); Serine or cystein protease inhibitor heat shock protein- 
(HSP47-); Procollagen-lysine, 2-oxoglutarate 5-dioxygenase-; connexin 43-; Type IV collagen alpha 2-; Connexin 

15 37-; Epluin A1-; Laminin beta 2-; Integrin alpha 1-; Staimiocalcin 1-; Thrombospondin 4-; or CD36-nucleic acid 

molecules and anti-CXCR4; anti-Laminin alpha 4; anti-TIMP 1 ; anti-Type IV collagen alpha 1 ; anti-Laminin alpha 
3; anti-Adrenomedullin; anti-Thrombospondin 2; anti-Type I collagen alpha 2; anti-Type VI collagen alpha 2; 
anti-T>pe VI collagen alpha 3; anti-Latent TGFbeta binding protein 2 (anti-LTBP2); anti-Serine or cystein 
protease inliibitor heat shock protein (anti-HSP47); anti-Procollagen-lysine, 2-oxoglutarate 5-dioxygenase; anti- 

20 connexin 43 ; anti-Type IV collagen alpha 2; anti-Connexin 37; anti-Ephrin Al ; anti-Laminin beta 2; anti-Integrin 

alpha 1 ; anti-Stanniocalcin 1; anti-Thrombospondin 4; oranti-CD36polypeptide-encodingnucleicacidmolecules 
contained in cells that ordinarily express CXCR4; Laminin alpha 4; TIMPl; Type IV collagen alpha 1; Tjiminin 
alpha 3; AdrenomeduUin; Thrombospondin 2; Type I collagen alpha 2; Type VI collagen alpha 2; Type VI 
coUagen alpha 3; Latent TGFbeta binding protein 2 (LTBP2); Serine or cystein protease inhibitor heat shock 

25 protein (HSP47); ProcoUagen-lysine, 2-oxoglutarate 5-dioxygenase; connexin 43; Type IV coUagen alpha 2; 

Connexin 37; Ephrin Al; Laminin beta 2; Integrin alpha 1; Stanniocalcin 1; Thrombospondin 4; or CD36 
polypeptides or express anti-CXCR4; anti-Laminin alpha 4; anti-TIMPl; anti-Type IV collagen alpha 1; anti- 
Laminin alpha 3; anti- AdrenomeduUin; anti-Thrombospondin 2; anti-Type I collagen alpha 2; anti-Type VI 
collagen alpha 2; anti-Type VI coUagen alpha 3; anti-Latent TGFbeta binding protein 2 (anti-LTBP2); anti-Serine 

30 or cystein protease inhibitor heat shock protein (anti-HSP47); anti-ProcoUagen-lysine, 2-oxoglutarate 5- 

dioxygenase; anti-connexin 43; anti-Type IV collagen alpha 2; anti-Connexin 37; anti-Ephrin Al; anti-Laminin 
beta 2; anti-Integrin alpha 1; anti-Stanniocalcin 1; anti-Thrombospondin 4; or anti-CD3 6 polypeptide antibodies 
where, for example, the nucleic acid molecule is in a chromosomal location different from that of natural cells. 
The term "control sequences" refers to DNA sequences necessary for the expression of an operably linked 

55 coding sequence in a particular host organism. The control sequences that are suitable for prokaiyotes, for 
example, include a promoter, optionaUy an op^tor sequence, and a ribosome binding site. Eukaryotic ceUs are 
known to utUize promoters, polyadenylation signals, and enhancers. . 
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acid sequence. For example, DNA for a presequence or secretory leader is operably linked to DNA for a 
polypeptide if it is expressed as a preprotein that participates in the secretion of die polypeptide; a promoter or 
enhancer is opmbly linked to a coding sequence if it aflFects the transcription of the sequence; or a ribosome 
binding site is operably linked to a coding sequence if it is positioned so as to fecilitate translation. Generally, 
"operably linked" means that the DNA sequences being linked are contiguous, and, in die case of a secretory 
leader, contiguous and in reading phase. However, enhancers do not have to be contiguous. Linking is 
accomplished by ligation at convenient restriction sites. If such sites do not exist, die synthetic oligonucleotide 
adaptors or hnkers are used in accordance with conventional practice. 

The term "antibody*' is used in the broadest swise and specifically covers, for exanq>le, single anti- 
CXCR4; anti-Laminin alpha 4; anti-TIMPl; anti-Type IV collagen alpha 1; anti-Laminin alpha 3; anti- 
Adrenomedullin; anti-Thrombospondin 2; anti-Type I collagen alpha 2; anti-Type VI coUagen alpha 2; anti-Type 
VI collagen alphaS; anti-Latent TGFbeta binding protein 2 (anti-LTBM); anti-Serine or cysteinpiotease inhibitor 
heat shock protein (anti-HSP47); anti-Procollagen-lysine, 2-oxoglutarate 5-dioxygenase; anti-connexin 43; anti- 
Type IV collagen alpha 2; anti-Connexin 37; anti-Epbrin Al; anti-Laminin beta 2; anti-Integrin alpha 1; anti- 
Stanniocalcin 1 ; anti-Thrombospondin 4; or anti-CD3 6 polypeptide monoclonal antibodies (including antagonist, 
and neutralizing antibodies), anti-CXCR4; anti-Laminin alpha 4; anti-TIMP 1 ; anti-Type IV collagen alpha 1 ; anti- 
Laminin alpha 3; anti-Adrenomedullin; anti-Thrombospondin 2; anti-Type I collagen alpha 2; anti-Type VI 
collagen alpha 2; anti-Type VI collagen alpha 3 ; anti-Lat^t TGFbeta blading protein 2 (anti-LTBP2); anti-Serine 
or cystein protease inhibitor heat shock protein (anti-HSP47); anti-ProcoUagen-lysine, 2-oxoglutarate 5- 
dioxygeaiase; anti-connexin 43; anti-Type IV coUagen alpha 2; anti-Connexin 37; anti-Ephrin Al; anti-Laminin 
beta 2; anti-Integrin alpha 1; anti-Stanniocalcin 1; anti-Thrombospondin 4; or anti-CD36 polypeptide antibody 
compositions with polyepitopic ^cificity, single chain anti-CXCR4; anti-Laminin alpha 4; anti-TIMPl; anti- 
Type rv collagen alpha 1; anti-Laminin a^ha 3; anti-Adrenomedullin; anti-Thrombo^ondin 2; anti-Type I 
collagen alpha 2; anti-Type VI coUagen alpha 2; anti-Type VI collagen alpha 3; anti-Latent TGFbeta binding 
protein 2 (anti-LTBP2); anti-Serine or cystein protease inhibitor heat shock protein (anti-HSP47); anti- 
ProcoUagen-lysine, 2-oxogIutarate S-dioxygcaiase; anti-connexin 43; anti-TypelV collagen alpha2; anti-Connexin 
37; anti-Ephrin Al; anti-Laminin beta 2; anti-Integrin alpha 1; anti-Stanniocalcin 1; anti-Thrombospondin 4; or 
anti-CD3 6 polypeptide antibodies, and fragments of anti-CXCR4; anti-Laminin alpha 4; anti-TIMPl; anti-Type 
IV collagen alpha 1; anti-Laminin alpha 3; anti-Adrenomedullin; anti-Thrombospondin 2; anti-Type I coUagen 
alpha 2; anti-Type VI coUagen alpha 2; anti-Type VI coUagen alpha 3; anti-Latent TGFbeta binding protein 2 
(anti-LTBP2); anti-Serine or cystein protease inhibitor heat shock protein (anti-HSP47); anti-ProcoUagen-lysine, 
2-oxoglutarate 5-dioxygenase; anti-connexin 43; anti-Type IV coUagen alpha 2; anti-Connexin 37; anti-Ephrin 
Al; anti-Laminin beta 2; anti-Integrin alpha 1; anti-Stanniocalcin 1; anti-Thrombospondin 4; or anti-CD36 
polypeptide antibodies (see below). The term "monoclonal antibody" as used herein refere to an antibody 
obtained from a population of substantiaUy homogeneous antibodies, the individual antibodies comprising 
die population are identical except for possible naturaUy-occurring mutations tiiat may be present in minor 
amounts. 
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"Stringency" of hybridization reactions is readily determinable by one of ordinary skill in the art, and 
generally is an empirical calculation dependent upon probe length, washing temperature, and salt concentration. 
In genial, longer probes require higher temperatures for proper annealing, while shorter probes need lower 
temperatures. Hybridization generally dqjends on the ability of denatured DNA to leanneal when complementary 
strands are present in an environment below their melting temperature. The higher the degree of desired 
homology between the probe and hybridizable sequence, the higher the relative temperature which can be used. 
As a result, it follows that higher relative temperatures would tend to make the reaction conditions more stringent, 
while lower temperatures less so. For additional details and explanation of stringency of hybridization reactions, 
see Ausubel et al,^ Current Protocols in Molecular Biology^ Wiley Interscience Pubhshei^, (1995). 

"Stringent conditions" or "high stringency conditions", as defined herein, may be identified by those tiiat: 
(1) employ low ionic strength and high temperature for washing, for example 0.015 M sodium chloride/0.0015 
M sodium citrate/0. 1% sodium dodecyl sulfete at 50*»C; (2) employ during hybridization a denaturing agent, such 
as formamide, for example, 50% (v/v) fomiamide with 0.1% bovine serum albumin/0.1% Ficoll/0.1% 
polyvinylpyrroHdone/50 mM sodium phosphate buffer at pH 6.5 with 750 mM sodiimi chloride, 75 mM sodium 
citrate at 42*^C; or (3) employ 50% fonnamide, 5 x SSC (0.75 M NaCl, 0.075 M sodium citrate), 50 mM sodium 
phosphate (pH 6.8), 0.1% sodium pyrophosphate, 5 x Denhardt's solution, sonicated salmon sperm DNA (50 
^g/ml), 0.1% SDS, and 10% dextian sulfate at42*»C, with washes at 42*'C in 0.2 x SSC (sodium chloride/sodium 
citrate) and 50% fonnamide at 55*»C, followed by a high-stringency wash consisting of 0.1 x SSC containing 
EDTAat55«C. 

"Moderately stringent conditions" maybe identified as described by Sambrookc/ al. Molecular Clnfiinp^- 
A Laboratory Manual, New York: Cold Spring Harbor Press, 1989, and include tiie use of washing solution and 
hybridization conditions (e.g., tenq)erature, ionic strength and % SDS) less stringent than those described above. 
An example of moderately stringent conditions is overnight incubation at 37**C in a solution comprising: 20% 
formamide, 5 x SSC (150 mM NaCl, 15 mM trisodium citrate), 50 mM sodium phosphate (pH 7.6), 5 x 
Denhardt's sohition, 10% dextran sulfate, and 20 mg/ml denatured sheared sahnon spenn DNA, followed by 
washing die filters in 1 x SSC at about 35*'C-50»C. The skiUed artisan wiD recognize how to adjust the 
temperature, ionic strength, etc, as necessary to accommodate factors such as probe length and the like. 

The term "epitope tagged" when used herein refers to a chimeric polypeptide comprising a CXCR4; 
Laminin alpha 4; TIMPl ; Type IV collagen alpha 1 ; Laminin alpha 3; Adrenomedullin; Thrombospondin 2; Type 
I collagen alpha 2; Type VI collagen alpha 2; Type VI collagen alpha 3; Latent TGFbeta binding protein 2 
(LTBP2); Serine or cystein protease inhibitor heat shock protein (HSP47); Procollagen-lysine, 2-oxoglutarate 5- 
dioxygenase; connran 43; Type IV collagen alpha 2; Connexin 37; Ephrin Al; Laminin beta 2; Integrin alpha 
1; Stanniocalcin 1; Thrombospondin 4; or CD36 polypeptide fused to a "tag polypeptide". The tag polypeptide 
has enough residues to provide an epitope against which an antibody can be made, yet is short enough such that 
it does not interfere witii activity of the polypeptide to which it is fused. The tag polypeptide preferably also is 
fairly unique so that the antibody does not substantially cross-react with other epitopes. Suitable tag polypeptides 
gaierally have at least six amino acid residues and usually between about 8 and 50 amino acid residues 
(preferably, between about 10 and 20 amino acid residues). 
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Type IV collagen alpha 1 ; Laminin alpha 3 ; AdrenomeduUin; Thrombospondin 2; Type I collagen alpha 2 ; Type 
VI collagen alpha 2; Type VI collagen alpha 3; Latent TGFbeta binding protein 2 (LTBP2); Serine or cystein 
protease inhibitor heat shock protein (HSP47); Procollagen-lysine, 2-oxoglutarate 5-dioxygenase; connexin 43; 
Type rv collagen alpha 2; Connexin 37; Ephrin Al; T^miniTi beta 2; Integrin alpha 1; Stanniocalcin 1; 
Thrombospondin 4; or CD36 polyp^tides which retain a biological and/or an immunological activity/property 
of a native or naturally-occuiiing CXCR4; Laminin alpha 4; TIMPl; Type IV collagen alpha 1; T-aTninm alpha 
3; AdrenomeduUin; Thrombospondin 2; Type I collagen alpha 2; Type VI collagen alpha 2; Type VI collagen 
alpha 3; Latent TGFbeta binding protein 2 (LTBP2); Serine or cystein protease inhibitor heat shock protein 
(HSP47); Procollagm-lysine» 2-K)xoglutarate 5-dioxygenase; connexin 43; Type IV collagen alpha 2; Connexin 
37; Ephrin Al; Laminin beta 2; Integrin alpha 1; Stanniocalcin 1; Thrombospondin 4; or CD36 polypeptide, 
who-ein '1>iologicar' activity refers to a function (either inhibitory or stimulatory) caused by a native or naturally- 
occurring CXCR4; Laminin alpha 4; TIMPl; Type IV collagen alpha 1; T^mm in alpha 3; AdrenomeduUin; 
Thrombospondin 2; Type I coUagen alpha 2; Type VI coUagen alpha 2; Type VI coUagen a^ha3; Latent TGFbeta 
binding protein 2 (LTBP2); Serine or cystein protease inhibitor heat shock protein (HSP47); ProcoUagen-lysine, 
2-oxoglutanite 5-dioxygenase; connexin 43; Type IV collagen alpha 2; Connexin 37; Ephrin Al; Laminin beta 
2; Integrin alpha 1 ; Stanniocalcin 1 ; Thrombospondin 4; or CD36 polypeptide other than the ability to induce the 
production of an antibody against an antigenic epitope possessed by a a native or naturally-occuning CXCR4; 
Laminin alpha 4 ; TIMP 1 ; Type W collagen alpha 1 ; Laminin alpha 3 ; AdrenomeduUin; Thrombospondin 2; Type 

1 collagen alpha 2; Type VI coUagen a^ha 2; Type VI coUagen alpha 3; Latent TGFbeta binding proteio 2 
(LTBP2); Serine or cystein protease inhibitor heat shock protein (HSP47); Procollagen-lysine, 2-oxoglutarate 5- 
dioxygenase; connexin 43; Type IV collagen alpha 2; Connexin 37; Ephrin Al; Laminin beta 2; Integrin alpha 
1 ; Stanniocalcin 1 ; Thrombospondin 4; or CD36 polypeptide and an "immunological" activi^ refers to the abiUty 
to induce the production of an antibody against an antigenic epitope possessed by a native or naturally-occuning 
CXCR4; Laminin alpha 4; TIMP 1 ; Type IV collagen alpha 1 ; T^minin alpha 3 ; AdrenomeduUin; Thrombospondin 
2; Type I collagen alpha 2; Type VI collagen alpha 2; Type VI coUagrai alpha 3 ; Latent TGFbeta binding protein 

2 (LTBP2); Serine or cystein protease inhibitor heat shock protein (HSP47); Procollagen-lysine, 2-oxoglutarate 
5-dioxygenase; connexin 43 ; Type IV collagen alpha 2; Connexin 37; Ephrin Al ; Laminin beta 2; Integrin alpha 
1; Stanniocalcin 1; Thrombospondin 4; or CD36 polypeptide, 

"Biological activity" in the context of an antibody or another antagonist molecule that can be identified 
by the screening assays disclosed herein (e,g,, an organic or inorganic small molecule, peptide, etc.) is used to refer 
to the ability of such molecules to bind or complex with the polypeptides encoded by the amplified genes 
identified herem, or otherwise interfere with the interaction of the encoded polypeptides with other ceUular 
protems or otherwise interfere with the transcription or translation of a CXCR4; Laminin alpha 4; TIMPl; Type 
rv collagen alpha 1; Laminin alpha 3; AdrenomeduUm; Thrombospondin 2; Type I coUagen alpha 2; Type VI 
collagena^ha2; Type VI coUagen alpha3; Latent TGFbeta binding protein 2 (LTBP2); Serine or cystein protease 
inhibitor heat shock protein (HSP47); ProcoUagen-lysine, 2-oxoglutarate 5-dioxygenase; connexin 43; Type IV 
collagen alpha 2; Connexin 37; Ephrin Al ; Laminin beta 2; Integrin alpha 1 ; Stanniocalcin 1 ; Thrombospondin 

53 



.03032813A2J_> 



10 



15 



20 



25 



30 



35 



"^OOSmiSlS PCT/l,S02/33020 
4; or CI>36polypcptide. "Biological activity" in &e context of an agonist molecule that enhances the activity of, 
for example, native anti-angiogenic molecules refers to the ability of such molecules to bind or complex with the 
polypeptides encoded by the an^lified genes identified herein or o&erwise modify the interaction of the encoded 
polypeptides with other cellular proteins or otherwise enhance the transcription or translation of a TIMPl or 
thrombospondin 2 polypeptide. A prefeired biological activity is growth inhibition of a target tumor ceU. 
Anodier preferred biological activity is cytotoxic activity resulting in the death of the target tumor cell. 

The teim "biological activity"* in the context of a CXCR4; Laminin alpha 4; TIMPl; Type IV collagen 
alpha 1 ; Laminin alpha 3; AdrenomeduUin; Thrombospondin 2; Type I collagen alpha 2; Type VI collagen alpha 
2; Type VI collagen alpha3;Latent TGFbeta bindingprotein2 (LTBP2); Serine or cystein protease inhibitor heat 
shock protein (HSP47); Procollagen-lysine, 2-oxoglutarate 5-dioxygenase; connexin 43; Type IV collagen alpha 
2; Connexin 37; Ephiin Al; Laminin beta 2; Integrin alpha 1; Stanniocalcin 1; Thrombospondin 4; or CD36 
polypeptide means the ability of a CXCR4; Laminin alpha 4; TIMPl; Type IV collagen alpha 1; Laminin alpha 
3; AdrenomeduUin; Thrombospondin 2; Type I collagen alpha 2; Type VI collagen alpha 2; Type VI coUagen 
alpha 3; Latent TGFbeta binding protein 2 (LTBP2); Serine or cystein protease inhibitor heat shock protein 
(HSP47); Procollagen-lysine, 2-oxoglutarate 5-dioxygenase; connexin.43; Type IV coUagen alpha 2; Connexin 
37; ^hrin Al; Laminin beta 2; Integrin alpha 1; Stanniocalcin 1; Thrombospondin 4; or CD36 polypt^tide to 
induce neoplastic cell growfli or uncontrolled cell growth. f- 

Thephrase "immunological activity*' means immunological cross-reactivity with at least one epitope of 
a CXCR4; Laminin alpha 4; TIMPl; Type IV collagen alpha 1; Laminin alpha 3; AdrenomeduUin; 
Thrombospondin2; Typel coUagen alpha 2; VI collagen alpha 2; Type VI collagen alpha 3; LatentTGFbeta 
binding protein 2 (LTBP2); Serine or cystein protease inhiT)itor heat shock protem (HSP47); PiocoUagen-lysine, 
2-oxoglutarate 5-dioxygenase; connexin 43; Type IV coUagen alpha 2; Connexin 37; Ephrin Al; Laminin beta 
2; Integrin alpha I; Stanniocalcm 1; Thrombospondin 4; or CD36 polypeptide. 

"Immunological cross-reactivity" as used herein means that the candidate polypeptide is ciqSable of 
competitively inhibiting the qualitative biological activity of a CXCR4; Laminin alpha 4; TIMPl; Type IV 
collagen alpha 1; Laminin alpha 3; AdrenomedulUn; Thrombospondin 2; Type I coUagen alpha 2; Type VI 

collagen alpha2; Type VI coUagen alpha3;LatentTGFbetabindingprotein2(LTBP2); Serine orcysteinprotease 
inhibitor heat shock protein (HSP47); Procollagen-lysine, 2-oxoglutarate 5-dioxygenase; connexin 43; Type IV 
coUagen alpha 2; Connexin 37; Ephrin Al; Laminin beta 2; Integrin alpha 1 ; Stanniocalcin 1 ; Thrombospondin 
4; or CD36 polypeptide having this activity with polyclonal antisera raised against die known active CXCR4; 
Laminin alpha4;HMPl; Type IV coUagen alpha l;Lamininalpha 3; AdrenomeduUin; Thrombospondin 2; Type' 
I coUagen alpha 2; Type VI collagen alpha 2; TjTpe VI collagen alpha 3; Latent TGFbeta binding protein 2 
(LTBP2); Serine or cystem protease inhibitor heat shock protem (HSP47); ProcoUagen-lysine, 2-oxoglutarate 5- 
dioxygenase; comiexm 43; Type IV coUagen alpha 2; Comiexin 37; Ephrin Al; Laminin beta 2; Integrin alpha 
1; Stanniocalcin 1; Thrombospondin 4; or CD36 polypeptide. Such antisera are prepared in conventional feshion 
by iiy ecting goats or rabbits, for example, subcutaneously with the known active analogue in complete Fieund's 
adjuvant, foUowed by booster intrsqjeritoneal or subcutaneous , injection in incomplete Freunds. Ihe 
immmiological cross-reactivity preferably is . "specific", which means that the binding affinity of the 
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4; TIMPl; Type IV collagen alpha 1; Laminin alpha 3; AdrenomeduUin; Thrombospondin 2; Type I collagen 
alplia2; Type VI collagen alpha 2; Type VI coDagenalpha3;LatentTGFbeta binding protein 2 0:,TBP2); Serine 
or cystein protease inhibitor heat shock protein (HSP47); Procollagen-lysine, 2-oxoglutarate 5-dioxygenase; 
connexin43; Type collagen a^ha 2; Connexin37;Ephrin Al; Laniininbeta2; Integrin alpha 1; Stanniocalcin 
1; Thrombospondin 4; or CD36 polypeptide is significantly higher (preferably at least about 2-times, more 
preferably at least about 4-times, even more preferably at least about 8-times, most preferably at least about 1 0- 
times higher) than the binding afBnity of that molecule to any other known native polypeptide. 

The term "antagonist" is used in the broadest sense, and includes any molecule that partially or fiiUy 
blocks, inhibits, or neutralizes a biological activity of a native CXCRA; Laminin alpha 4; TIMPl; Type IV 
collagen alpha 1; I ^a minin alpha 3; AdrenomeduUin; Thrombospondin 2; Type I coUagra alpha 2; Type VI 
coUagenalpha2;TypeVIcolkgenalpha3;l^tentTGFbetabindingproteih2 (LTBP2); Serine or cystein protease 
inhibitor heat shock protein (HSP47); Procollagen-lysine, 2-oxoglutarate 5-dioxygenase; oonnexin 43; Type IV 
collagen alpha 2; Connexin 37; Ephrin Al; Laminin beta 2; Integrin alpha 1; Stanniocalcin 1; Thrombospondin 
15 4; or CD36 polypeptide disclosed herein or the transcription or translation thereof Suitable antagonist molecules 

specifically include antagonist antibodies or antibody fiagments, fragments, peptides, small organic molecules, 
anti-sense nucleic acids, etc. Included are methods for identifying antagonists of a CXCR4; Laminin alpha 4; 
TIMPl; Type IV collagen alpha 1; T^minin alpha 3; AdrenomeduUin; Thrombospondin 2; Type I collagen alpha 
2; Type VI collagen alpha 2; Type VI coUagen alpha 3; Latent TGFbeta binding protein 2 (LTBP2); Serine or 
cysteinprotease inhibitor heat shockprotein (HSP47); ProcoUagen-iysine, 2-oxoglutaxate 5-dioxygenase; connexin 
43; Type IV collagen a^ha 2; Connexin 37; Ephrin Al; Laminin beta 2; Integrin alpha 1; Stanniocalcin 1; 
Thrombospondin 4; or CD36polypeptide with a candidate antagonist molecule andmeasuring a detectable change 
in one or more biological activities noimaUy associated wifli the CXCR4; T ammin alpha 4; TIMPl; Type IV 
collagen alpha 1; Laminin a^ha 3; AdrenomeduIUn; Thrombospondin 2; Type I coUagen alpha 2; Type VI 
25 conagenalpha2; Type VI coUagen alpha 3; LatentTGFbetabindingprotein2 (LTBP2); Serineorcysteinprotease 

inhibitor heat shock protein (HSP47); Procollagen-lysine, 2-oxoglutarate 5-dioxygenase; connexin 43; Type IV 
coUagen alpha 2; Connexin 37; Ephrin Al; Laminin beta 2; Integrin alpha 1; Stanniocalcin 1; Thrombospondin 
4; or CD36 polypqjtide. 

A "smaU molecule" is defined herein to have a molecular weight below about 500 Daltons. 
"Antibodies" (Abs) and "immunoglobulins" (Igs) are glycoproteins having the same structural 
characteristics. While antibodies exhibit binding specificity to a specific antigen, immunoglobulins include both 
antibodies and other antibody-Uke molecules which lack antigen specificity. Polypeptides of the latter kind are, 
for example, produced at low levels by the lymph system and at increased levels by myelomas. The term 
"antibody" is used in the broadest sense and specificaUy covers, without Umitation, intact monoclonal antibodies, 
35 polyclonal antibodies, multispecific antibodies (eg., bispecific antibodies) fonned from at least two intact 

antibodies, and antibody fragments so long as they exhibit the desired biological activity. 

. 'T^ative antibodies" and "native immunoglobulins" are usuaUy heteroietramm^ 
150,000 daltons, composed of two identical light (L) chains and two identical heavy (H) chains. Each light chain 
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is linked to a heavy chain by one covalent disulfide bond, while the numba* of disulfide linkages varies among 
tiie heavy chains of difG^ent immunoglobulin isotypes. Each heavy and hght chain also has regularly spaced 
intrachain disulfide bridges. Each heavy chain has at one end a variable domain (Vh) followed by a number of 
constant domains. Each ligiht chain has a variable domain at one end (VJ and a constant domain at its other end; 
5 the constant domain of the light chain is aligned with the first constant domain of the heavy chain, and the light- 

chain variable domain is aligned with the variable domain of the heavy chain. Particular amino acid residues are 
believed to form an inter&ce between the light- and heavy-chain variable domains. 

The term "variable" Tef&^ to the fact that certain portions of the variable domains differ extensively in 
sequence among antibodies and are used in the binding and specificity of each particular antibody for its particular 
10 antigen. However, tiie variability is not evenly distributed throughout the variable domains of antibodies. It is 

concentrated in three segments called complementarity-determining regions (CDRs) or hypervariable regions both 
in the light-chain and the heavy-chain variable domains. The more highly conserved portions of variable domains 
are called the framework (FR) regions. The variable domains of native heavy and light chains each comprise four 
FR regions, largely adopting a p-sheet configuration, connected by three CDRs, which form loops connecting, and 
15 in some cases forming part of, the p-sheet structure. The CDRs in each chain are held together in close proximity 

by the FR regions and, with the CDRs fi-om the otber chain, contribute to the formation of the antigen-binding site 
of antibodies {see Kabat et aL, NIH Publ. No.91>3242. Vol. I, pages 647-669 (1991)). The constant domains are 
not involved directly in binding an antibody to an antigen, but exhibit various efifector fimctions, such as 
participation of the antibody in antibody-dependent cellular toxicity. 

The term •'hypervariable region" when used herem refers to the amino acid residues of an antibody which 
are responsible for antigen-binding. The hypervariable region comprises amino acid residues fi-om a 
"complementarity determining region" or "CDR" (i. e., residues 24-34 (LI), 50-56 (L2) and 89-97 (L3) in the light 
chain variable domain and 31-35 (HI), 50-65 (H2) and 95-102 (H3) in the heavy cham variable domain; Kabat 
> Sequences ofProteins of TmTnnnnl ogjcal InteresL 5th Ed. Public Health Service, National Institute ofHealth, 
25 Bethesda, MD. [1991]) and/or those residues from a "hypervariable loop" (i.e., residues 26-32 (LI), 50-52 (L2) 

and 9 1 -96 (L3) in the Hght chain variable domain and 26-32 (HI ), 53-55 (H2) and 96- 1 0 1 (H3) in the heavy chain 
variable domain ; Clothia and Lesk, X Mol. Biol.. 196:901-91 7 [1987]). "Framework" or *TR" residues are those 
variable domain residues other than the hypervariable region residues as herein defined. 

"Antibody fragments" comprise a portion of an intact antibody, preferably the antigen binding or variable 
30 region of the intact antibody. Examples of antibody fragments include Fab, Fab\ F(ab')2, and Fv fragments; 

diabodies; linear antibodies (Zapata et aL, Protein Eng. ,...8001:1057-1062 [1995]); single-chain antibody 
molecules; and multispecific antibodies formed from antibody fragments. 

Papain digestion of antibodies produces two identical antigen-binding fragments, called "Fab " fragments, 
each with a single antigen-binding site, and a residual 'Tc" fragment, whose name reflects its ability to crystallize 
35 readily. Pepsin treatment yields an F(ab% fragment that has two antigen-combixung sites and is still capable of 

cross-linking antigen. 

"Fv" is the mfnimnm antibody fragment \^duch contains a complete antigen-zecognition and -binding site. 
This region consists of a dimer of one heavy- and one light-chain variable domain in tight, non-covalent 
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^sscciutiGii. It 13 this CGnS^kUauOu ulax ujc mice CJjKs OicauL variable domain interact to define an antigen- 
binding site on the surfece of the Vr-Vl dimer. Collectively, die six CDRs confer antigen-binding specificit>' to 
the antibody. However, even a single variable domain (or half of an Fv comprising only three CDRs specific for 
an antigen) has the abiUty to recognize and bind antigen, although at a lower affinity than the entire binding site. 

The Fab fragment also contains the constant domain of the light chain and the first constant domain 
(CHI) of the heavy chain. Fab fi^agments differ from Fab' firagments by the addition of a few residues at the 
caiboxy terminus of the heavy chain CHI domain including one or more cysteines from the antibody hinge region. 
Fab -SH is tixe designation herein for Fab* in which tixe cysteine residue(s) of the constant domains bear a free thiol 
group. F(ab')2 antibody fiagments originally were produced as pairs ofFab' fragments whichhave hinge C3^teines 
10 between them. Otiier chemical couplings of antibody firagments are also known. 

The "Hght chains" of antibodies (immunoglobulins) from any vertebrate species can be assigned to one 
of two clearly distinct types, called kappa (k) and lambda (A), based on the amino acid sequences of dieir constant 
domains. 

Depending on the amino acid sequence of the constant domain of tiieir heavy chains, immunoglobulins 
15 can be assigned to different classes. There are five major classes of immunoglobulins: IgA, IgD, IgE, IgG, and 

IgM, and several of these may be further divided into subclasses (isotypes), eg., IgGl, IgG2, IgG3, IgG4, IgA, 
and IgA2. The heavy-chain constant domains that correspond to the different classes of immunoglobulins are 
called a, 6, e, y, and ji, respectively. The subunit stnictures and three-dimensional configurations of different 
classes of immunoglobulins are well known. 

The term "monoclonal antibody" as used herein refers to an antibody obtained from a population of 
substantially homogmeous antibodies, z.c., the individual antibodies comprising the population arc identical except 
for possible naturally occurring mutations that may be present in minor amounts. Monoclonal antibodies are 
highly specific, being directed agaiost a single antigenic site. Furthenmore, incontrastto conventional (polyclonal) 
antibody preparations which typically include different antibodies directed against different deteiminants 
25 (epitopes), each monoclonal antibody is directed against a single detenninant on the antigen. In addition to their 

specificity, the monoclonal antibodies are advantageous in that they are synthesized by the hybridoma culture, 
uncontaminated by other immunoglobulins. The modifier "monoclonal" indicates die character of the antibody 
as being obtained from a substantially homogeneous population of antibodies, and is not to be construed as 
requiring production of the antibody by any particular method. For example, the monoclonal antibodies to be used 
30 in accordance with the present invention may be made by the hybridoma method first described by Kohler et al,^ 

^^^^^^ 256:495 [1975], or may be made by recombinant DNA metiiods {see, e.g., U.S. Patent No. 4,816,567). 
The "monoclonal antibodies" may also be isolated from phage antibody libraries using the techniques described 
in Clacksoner^2/.,>^iure, 352:624-628 [1991] and Marks et aU J. Mol. Biol. , 222 :58 1-597 (1991), for example. 

The monoclonal antibodies herein specifically include "chimeric" antibodies (immunoglobulins) in which 
35 aportion of the heavy and/or light chain is identical with or homologous to corresponding sequences in antibodies 

derived from a particular species or belonging to a particular antibody class or subclass, while the remainder of 
tiie chain(s) is identical with or homologous to corresponding sequences in antibodies derived from another 
species or belonging to anotiier antibody class or subclass, as well as firagments of such antibodies, so long as they 
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exhibit the desired biological activity (U.S. Patent No. 4,8 16,567; Moirison et al, Proc. Natl. Acad. Sci. USA 
81:6851-6855 [1984]). 

"Humanized" forms of non-human murine) antibodies are chimeric immunoglobulins, 

immunoglobulin chains or fragments thereof (such as Fv, Fab, Fab', F(ab*)2 or other antigen-binding subsequences 
of antibodies) >K^iich contain minimal sequence derived from non-human immunoglobulin. For the most part, 
humanized antibodies are human inununoglobulins (recipient antibody) in which residues from a CDR of the 
recipient are replaced by residues from a CDR of a non-human species (donor antibody) such as mouse, rat or 
rabbit having the desired specificity, affinity, and capacity. In some instances, Fv FR residues of the human 
immunoglobulin are replaced by corresponding non-human residues. Furthermore, humanized antibodies may 
comprise residues which are found neither in the recipient antibody nor in the imported CDR or framework 
sequences. These modifications are made to further refine and maximize antibody performance. In general, the 
htunanized antibody will comprise substantially all of at least one, and typically two, variable domains, in which 
all or substantially all of the CDR regions correspond to those of a non-human immunoglobulin and all or 
substantially all of the FR regions are those of a human immunoglobulin sequence. The humanized antibody 
optimally also will comprise at least a portion of an immimoglobulin constant region (Fc), typically that of a 
human immunoglobulin. For further details, see, Jones et al.. Nature. 321:522-525 (1986); Reichmann et aL, 
Nature. 332:323-329 [1988]; and Presta, Cuix. Op. Struct BioL. 2:593-596 (1992). The humanized antibody 
includes a PRIMATIZED™ antibody wherein the antigen-binding region of die antibody is derived from an 
antibody produced by immunizing macaque monkeys with the antigen of interest 

"Single-chain Fv" or "sFv" antibody firagments comprise the Vh and Vl domains of antibody, wherein 
these domains are present in a single polypeptide cham. Preferably, the Fv polypeptide further comprises a 
polyp^tide linker between the Vh and Vl domains which enables the sFv to form the desired structure for antigen 
binding. For a review of sFv see Pluckthun in The Pharmacology of Monoclonal AntiT>odies. vol. 1 13, Rosenburg 
and Moore eds., Springer-Verlag, New York, pp. 269-315 (1994). 7 

The term "diabodies" refers to small antibody fragments with two antigen-binding sites, which fi^gments 
comprise a heavy-chain variable domain (Vh) connected to a light-chain variable domain (Vl) in the same 
polypeptide chain (Vh - Vl). By using a hnker that is too short to aUow pairing between the two domains on the 
same chain, the domains are forced to pair with the complementary domains of another chain and create two 
antigen-binding sites. Diabodies are described more fully in, for example, EP 404,097; WO 93/11161; and 
HoUinger et aL, Proc. Natl. Acad. Sci. USA. 9Q :6444>644R ( 1993). . 

An "isolated" antibody is one which has been identified and separated and/or recovered from a 
component of its natural environment Contaminant components of its natural environment are materials which 
would interfere with diagnostic or therapeutic uses for the antibody, and may include enzymes, hormones, and 
o&er proteinaceous or nonproteinaceous solutes. In preferred embodiments, the antibody will be purified (1) to 
greater than 95% by weight of antibody as detennined by the Lowry method, and most preferably more dian 99% 
by weight, (2) to a degree sufficient to obtain at least 15 residues of N-terminal or intemal amino acid sequence 
by use of a spinning cup sequraator, or (3) to homogeneity by SDS-PAGE under reducing or nonreducing 
conditions using Cooxnassie blue or, preferably, silver stain. Isolated antibody includes the antibody in situ within 
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Ordinarily, however, isolated antibody will be prepared by at least one purification step. 

The word "label" when used herein refers to a detectable compound or composition which is conjugated 
directly or indirectly to the antibody so as to generate a "labeled" antibody. The label may be detectable by itself 
5 (e g-, radioisotope labels or fluorescent labels) or, in the case of an CTzymatic label, may catalyze chemical 

alteration of a substrate compound or composition which is detectable. Radionuclides diat can serve as detectable 
labelsinclude,forexanq)le,I.131J-123,I-125,Y-90,Re-188,Re.l86,At^^ The 
label may also be a non-detectable entity such as a toxin. 

By "solid phase" is meant a non-aqueous matrix to which the antibody of tiie present invention can 

10 adhere. Examples of solid phases encompassed herein include those foimed partially or entirely of glass 

controlled pore glass), polysaccharides ie.g., agarose), polyacrylamides, polystyrene, polyvinyl alcohol and 
silicones. In certain embodiments, dqpending on the context, the solid phase can comprise the well of an assay 
plate; in others it is a purification column ie.g., an affinity chromatography column). This tern also includes a 
discontinuous solid phase of discrete particles, such as those described in U.S. Patent No. 4,275,149. 

15 A "liposome" is a small vesicle composed of various types of lipids, phospholipids and/or surfactant 

which is useful for delivery of a drug (such as a CXCR4; Laminin alpha 4; TEMPI ; Type IV collagen alpha 1 ; 
Laminin alpha 3 ; Adrenomedullin; Thrombospondin 2; Type I collagen alpha 2; Type VI collagen alpha 2; Type 
VI collagen alpha 3; Latent TGFbeta binding protein 2 (LTBP2); Serine or cystein protease inhibitor heat shock 
protein (HSP47); Procollagen-lysine, 2-oxoglutarate 5-dioxygenase; connexin 43; Type IV collagen alpha 2; 

20 Connexin 37; Ephrin Al; Laminin beta 2; Integrin alpha 1; Stanniocalcin 1; Thrombospondin 4; or CD36 

polypeptide or antibody thereto and, optionally, a chemotherapeutic agent) to a mammaL The components of die 
liposome are commonly arranged in a bilayer formation, similar to the lipid arrang^nent ofbiological membranes. 

As used herein, die term "immunoadhesin" designates antibody-like molecules which combine die 
binding specificity of a heterologous protein (an "adhesin") with the effector fimctions of immunoglobulin 

25 constant domains. StructuraUy,theimmunoadhesinscompriseafiisionofanaminoacidsequencewidithedesired 

binding specificity which is other than the antigen recognition and binding site of an antibody {Le., is 
"heterologous"), and an immunoglobulin constant domain sequence. The adhesin part of an immunoadhesin 
molecule typically is a contiguous amino acid sequence comprising at least the binding site of a receptor or a 
ligand. The immunoglobulin constant domain sequence in the immunoadhesin may be obtained fi'om any 

30 immunoglobulin, such as IgG-1, IgG-2, IgG-3, or IgG-4 subtypes, IgA (including IgA-1 and IgA-2), IgE, IgD or 

IgM. 

L Methods of the Invention 

To carry out the methods of the invention, it may be useful to prepare native polypeptide sequences or 
35 variants of the genes of interest as well as antibodies. The native polypeptide sequences are disclosed in the 

GenBank accession numbm listed in Table 3. Non-limiting procedures useful for carrying out the invention are 
provided below. 
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A. Amino acid sequence variants of the polypeptides of interest : Where variants are contemplated 

of the polypeptides of interest or antibodies that bind to them, conservative amino acid substitutions of interest 
are sho^vn in Table 2 under the heading of preferred substitutions. If such substitutions result in a change in 
biological activity, then more substantial changes, denominated exemplary substitutions in Table 2, or as further 
described below in refermce to amino acid classes, are introduced and the products screened. 

Table 2 



Original 


Exemplary 


Preferred 


Residue 


Substitutions 


Substitutions 


Ala (A) 


valj leu^ ile 


val 


Are CFC\ 


lv<?' fflti' asn 

Ijra, ^JXi, oou. 


Ivs 




cln* hi<:" Iv^* arc 

glLL, 1115, i-y^y 


pin 




giu 


clu 


Cvs (C"i 


ser 


ser 


Gin (O^ 




asn 






asp 


Glv (G^ 


■nro* ala 


ala 


His(H) 


asn; gin; lys; arg 


arg 


ne(I) 


leu; val; met; ala; phe; 






norleucine 


leu 


Leu(L) 


norleucine; ile; val; 






met; ala; phe 


ile 


Lys(K) 


arg; gin; asn 


arg 


Met(M) 


leu; phe; ile 


leu 


Phe(F) 


leu; val; ile; ala; tyr 


leu 


Pro(P) 


ala . 


ala 


Ser (S) 


thr 


thr 


Thr(T) 


ser 


ser 


Trp(W) 


tyr; phe 


tyr 


TyrOO 


tip; phe; thr, ser 


phe 


Val(V) 


ile; leu; met; phe; 






ala; norleucine 


leu 



Substantial modifications in function or immunological identity of the polypeptide are accomplished by 
selecting substitutions that differ significantly in their effect on maintaining (a) the structure of the polypeptide 
backbone in Ae area of the substitution, for example, as a sheet or helical confomiation, (b) the charge or 
hydrophobicity of die molecule at the target site, or (c) the bulk of the side chain. Naturally occurring residues 
are divided into groups based on common side-chain properties: 

(1) hydrophobic: norleucine, met, ala, val, leu, ile; 

(2) neutral hydrophilic: cys, ser, thr; 

(3) acidic: asp, glu; 

(4) basic: asn, gin, his, lys, arg; 

(5) residues that influence chain orientation: gly, pro; and 

(6) aromatic: tip, tyr, phe. 
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Such substituted residues also may be introduced into the conservative substitution sites or, more preferably, into 
the remaining (non-conserved) sites. 

The variations can be made using methods known in the art such as oligonucleotide-mediated (site- 
directed) mutagenesis, alanine scanning, and PGR mutagenesis. Site-directed mutagenesis [Carter et al., NucL 
Acids Res.. 13:4331 (1986); ZoUer et al., Nucl. Acids Res. . 10:6487 (1987)], cassette mutagenesis [Wells et al., 
Grae, 24-3 15 (1985)], restrictionselectionmutagenesis [Wells etal . Philns.Trang T? Soc. London SerA. 31 7 :415 
(1986)] or other known techniques can be performed on the cloned DNA to produce the variant DNA 

Scanning amino acid analysis can also be employed to identify one or more amino acids along a 
contiguous sequence. Among the preferred scanning aniino acids are relatively smaU, neutral amino acids. Such 
amino acids include alanine, glycine, serine, and cysteine. Alanine is typically a preferred scanning amino acid 
among this group because it eliminates the side-chain beyond the beta-caibon and is less likely to alter the main- 
chain conformation of the variant [Cunningham and WeUs, Science. 244 : 1081-1085 (1989)]. Alanine is also 
typically preferred because it is the most common amino acid Further, it is frequently found in both buried and 
exposed positions [Creighton, The Proteins. (W.H. Freeman & Co., N.Y.); Chothia, J. MoL Biol.. 150: 1 (1976)]. 
If alanine substitution does not yield adequate amoimts of variant, an isoteric amino acid can be used. 

Another type of modification of CXCR4; Laminin alpha 4; TIMP 1 ; Type IV coUagen alpha 1 ; T^minin 
alpha 3; Adrenomedullin; Thrombospondin 2; Type I collagen alpha 2; Type VI collagen alpha 2; Type VI 
collagen alpha 3; Latent TGFbeta binding protein 2 (LTBP2); Serine or cystein protease inhibitor heat shock 
protein (HSP47); Procollagen-lysine, 2-oxoglutarate 5-dioxygenase; connexin 43; Type IV collagen alpha 2; 
Connexin 37; Ephnn Al; Laminin beta 2; Integrin alpha 1; Stanniocalcin 1; Thrombospondin 4; or CD36 
polypeptide comprises linking the CXCR4; laminin alpha 4; TIMPl; Type IV collagen alpha 1; Laminin alpha 
3; Adrenomedullin; Thrombospondin 2; Type I collagen alpha 2; Type VI collagen alpha 2; Type VI collagen 
alpha 3; Latent TGFbeta binding protein 2 (LTBP2); Serine or cystein protease inhibitor heat shock protein 
(HSP47); Procollagen-lysine, 2-oxoglutarate 5-dioxygenase; connexin 43; Type FV collagen alpha 2; Connexin 
37; Ephnn Al ; T^Tninin beta 2; Integrin alpha 1 ; Stanniocalcin 1 ; Thrombospondin 4; or CD36 polypeptide to one 
of a variety of nonproteinaceous polymers, e.g,, polye&ylene glycol (PEG), polypropylene glycol, or 
polyoxyalkylenes, in the manner set forth in U.S. Patent Nos. 4,640,835; 4,496,689; 4,301,144; 4,670,417; 
4,791,192 or 4,179,337. 

The CXCR4; T^minin alpha 4; TIMPl; Type IV collagen alpha 1; T^tYiiniti alpha 3; Adrenomedullin; 
Thrombospondin 2 ; Type I collagen alpha 2 ; Type VI collagen alpha 2 ; Type VI collagen alpha 3 ; Latent TGFbeta 
binding protein 2 (LTBP2); Serine or cystein protease inhibitor heat shock protein (HSP47); Procollagen-lysine, 
2-oxoglutarate 5-dioxygenase; connexin 43; Type TV collagen alpha 2; Connexin 37; Ephrin Al; Laminin beta 
2; Integrin alpha 1; Stanniocalcin 1; Thrombospondin 4; or CD36 of the present invention may also be modified 
in a way to form a chimeric molecule comprising CXCR4; Laminin alpha 4; TIMPl; Type IV collagen alpha 1; 
Laminin alpha 3; Adrenomedullii^ Thrombospondin 2; Type I collagen alpha 2; Type VI collagen alpha 2; Type 
VI collagen alpha 3; Latent TGFbeta binding protein 2 (LTBP2); Serine or cystein protease inhibitor heat shock 
protein (HSP47); Procollagen-lysine, 2-oxoglutarate 5-dioxygenase; connexin 43; Type IV collagen alpha 2; 
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Connexin 37; Ephrin Al ; T ^minin beta 2; Integrm alpha 1; Stanniocalcin 1; Thrombospondin 4; or CD36 fused 
to another, heterologous polypq>tide or amino acid sequence. 

hi one mxbodiment, such a chimeric molecule comprises a &sion of tiie CXCR4; Tjiminm alpha 4; 
TIMPl; Type TV collagen alpha 1 ; Laminin alpha 3; AdrenomeduUin; Thrombospondin 2; Type I collagen alpha 
5 2; Type VI collagen alpha 2; Type VI collagen alpha 3; Latent TGFbeta binding protein 2 (LTBP2); Serine or 

cystein protease inhibitor heatshockprotein (HSP47); Procollagen-lysine, 2-oxoglutarate 5-dioxygenase; connexin 
43; Type IV collagen alpha 2; Connexin 37; Ephrin Al; Laminin beta 2; Integrin alpha 1; Stanniocalcin 1; 
Thrombospondin 4; or CD36 with a tag polypeptide which provides an epitope to which an anti-tag antibody can 
selectively bind. The epitope tag is generally placed at the amino- or carboxyl-tennmus of the CXCR4; T jimttiin 

10 alpha 4; TIMPl; Type IV collagen alpha 1; Laminin alpha 3; Adrenomedullin; Thrombospondin 2; Type I 

collagen alpha 2; Type VI collagen alpha 2; Type VI collagen alpha 3; Latent TGFbeta binding protein 2 
(LTBP2); Serine or cystein protease inhibitor heat shock protein (HSP47); Procollagen-lysine, 2-oxoglutarate 5- 
dioxygenase; connexin 43; Type IV collagen alpha 2; Connexin 37; Ephrin Al; Laminin beta 2; Integrin alpha 
1; Stanniocalcin 1; Thrombospondin 4; or CD36. The presence of such epitope-tagged forms of the CXCR4; 

15 Laminin alpha 4; TIMPl ; Type IV collagen alpha 1; Laminin alpha 3; AdrenomeduUin; Thrombospondin 2; Type 

I collagen alpha 2; Type VI collagen alpha 2; Type VI collagen alpha 3; Latent TGFbeta binding protein 2 
(LTBP2); Serine or cystein protease inhibitor heat shock protein (HSP47); Procollagen-lysine, 2-oxoglutarate 5- 
dioxygenase; connexin 43; Type IV collagen alpha 2; Connexin 37; Ephrin Al; Laminin beta 2; Integrin alpha 
1; Stanniocalcin 1 ; Thrombospondin 4; or CD36 can be detected using an antibody against the tag polypeptide. 

20 Also, provision of the epitope tag enables tiie CXCR4; laminin alpha 4; TIMPl; Type IV collagen alpha 1; 

Laminin alpha 3 ; Adrenomedullin; Thrombospondin 2; Type I collagen alpha 2; Type VI collagen alpha 2; Type 
VI collagen alpha 3 ; Latent TGFbeta bindmg protein 2 (LTBP2); Serine or cystein protease inhibitor heat shock 
protein (HSP47); Procollagen-lysine, 2-oxoglutarate 5-dioxygenase; connexm 43; Type IV collagen alpha 2; 
Connexin 37; Ephrin Al; Laminin beta 2; Integrin a^ha 1; Stanniocalcin 1; Hirombospondin 4; or CD36 to be 

25 readily purified by affinity purification vising an anti-tag antibody or another type of affinity matrix that binds to 

the epitope tag. Various tag polypeptides and their respective antibodies are well known in the art. Examples 
include poly-histidine (poly-His) or poly-histidine-glycine (poly-His-gly) tags; the flu HA tag polypeptide and 
its antibody 12CA5 [Field et al., Mol. Cell. BioL. 8 :2159-2165 (1988)]; the c-myc tag and the 8F9, 3C7, 6E10, 
G4, B7 and 9E10 antibodies thereto [Evan et al, Molecular and Cellular Biology . 5:3610-3616 (1985)]; and the 

30 Heipes Simplex virus glycoprotein D (gD) tag and its antibody [Paborsky et al. , Protein Engineering . 3161:547-553 

(1990)]. Other tag polypeptides include the Flag-peptide [Hopp etal.. BioTechnology. 6:1204-1210 (1988)]; the 
KT3 epitope peptide [Martin et al.. Science. 255:192-194 (1992)]; an a-tubuhn epitope peptide [Skinner et al., L 
BioL Chem., 266:15163-15166 (1991)]; and the T7 gene 10 protein peptide tag [Lutz-Freyermuth et al., Proc. 
Nad. Acad. Sci. USA. 87!639^.fi^07 noOO)] 

35 In an alternative embodiment, the chimeric molecule may comprise a fusion of the CXCR4; t jimmfn 

a^pha 4; TIMPl; Type IV collagen alpha 1; T.aminin alpha 3; AdrenomeduUm; Thrombospondin 2; Type I 
collagen alpha 2; Type VI collagen alpha 2; Type VI collagen alpha 3; Latent TGFbeta bmding protein 2 
(LTBP2); Serine or cystein protease inhibitor heat shock protein (HSP47); Procollagen-lysine, 2-oxoglutarate 5- 
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dioxygenase; coimexin 43: Tvne TV rniioor-^ ^ . . . . _ 

1; Sta^niocaldn 1; Tl«,„*ospoBdin 4; or CD36 with an iaununoglobulin or a particular region of an 
inununoglobulin. For a bivalent fonnofthe chimeric molecule (also refe^ed to as an "imn.unoa^^^^ such 
a &«on could be to the Fc region of an IgG molecule. The Ig fusions p„ferably include the substitutiol of a 
soluble (transmembrane domain deleted or inactivated) form of a CXCR4; Laminin alpha 4; UMPl • Type IV 
collagen alpha 1; Laminin alpha 3; Adrcnomedullin; Thrombospondin 2; Type I collagen alpha 2;'Type VI 
conagenalpha2;T>^eVIcollagena^ha3;I.tcntTGI^etabindingprot^ 

>nh.b«or heat shock protein (HSP47); Procollagen-lysine. 2-oxogluta«te S-dioxygenase; connexin 43; T>^e IV 
coUagenalpha2;Comaexin37;EphrinAl;I^beta2;Integrinalphal;S^ 

4;orCD36polypeptideinplaceofatleastonevariableregion>vithinanIgmolecule. In a particularly preferred 
embodunent, the immunoglobulin fusion includes the hinge. CH2 and CH3, or the hinge. CHI. CH2 and CH3 

regions ofanlgGl molecule. Fertile production ofimmunoglobuUn&sions see also. US Patent No 5428 130 
issued June 27, 1995. ' ' 

AAwM^nlii,. v^^sm«\i^ T,T^,^| | ,pp„.ip|„ r-r^^^ c.l,..„ T, T. , I, ,„„„„ 

TQFh^ffl Wn,%|, pTptrin ■> (T TPf 2); jienV or n..tm nro^.. ■„H,-,..,„ i^ ^, . ^^ „^ 

tow l brm-lymr y^mW^f ^'Ir.y,^^^ - conn.^,„4v w R.^n..„ 

4^Cm6 by cul^to, celt «^ta=d or «,»f««, . ^ cXCR4; L™i™, .4*. 4. 

2; Tip. VI coU.gc alpha 2; T>p. VI cUag™ .Ipb. 3, ^ TOFb«, b«diBg proBin 2 a-TBKy. Scri* „ 
c^p™»a.i^i.<„bea.shc«kp„„i„,HSP47,p^„.ge^,,^2.„„^^ 

^llage. alpba 2; Co^ 37; Epbrto Al; be. 2; alpha S^^lci. 

^™»bo^4;„CD3«.„cI.ic.cid. I.i^otcou^.oon«mpl.«dau,„lK™avc„«hods.„hfcha„«U 
«. the ^ b. ^ployed » p,.p.„ CXCR4; alpha 4; TIMP, ; Type IV ooUage. alpha , • 

La«».a<ph.3;Ad^„^Tb™„,^ 

VIc«l,^.lph.3;I^TGBb«.bi^p„«i.,a.lBP2);SeH.e„cya»i.p„..^ 

^ (^47,; ^^age^lyal^ 2-»ogh.™. 5^„„ TVpe IV collage, alp^^ 

Co™x.37;^A,;L.^be»2;I.^.4^,;S....pI„o.^ 

b^ '^r'^'"'^'**'''^'^^"^*"'»*'^^'^^"'^'W.3;La.e«TX>^ 
b»d^p«»«.2ms-i.eo,ey«.Mp,„^l.hibi^^^^^^ 
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2-oxogliitarate 5-dioxygenase; connexm 43; Type IV collagen alpha 2; Comiexin 37; Ephrin Al ; Laminin beta 
2; Integrin alpha 1; Stenmocalcin l;Thrombospondin4;or CD36 sequence, orportions thereof; may be produced 
by directpcptide synthesis using soKd-phase techniques [see. e.g., Stewart et al., Solid-Phase Penride Svnth..i. 
WJL Freeman Co., San Fiancisco, CA (1969); Menifield. J. Am. Chen, .Snr. M:2149-2I54 (1963)]. In vitro 
protein synthesis may be performed using manual techniques or by automation. Automated synthesis may be 
accomplished, for instance, using an Applied Biosystems Peptide Synthesizer (Foster City. CA) using 
manufacturer's instructions. Various portions of the CXCR4; Laminin alpha 4; UMPl; Type IV collagen alpha 
1; Laminin alpha 3; AdrenomeduUin; Thrombos3)ondin 2; Type I collagen alpha 2; Type VI collagen alpha 2; 
Type VI collagen alpha 3 ; Latent TGFbeta binding protein 2 (LTBP2); Serine or cystein protease inhibitor heat 
shock protein (HSP47); Procollagen-lysine, 2-oxoglutarate 5-dioxygenase; comiexin 43; Type IV collagen alpha 
2; ConnexinS?; Ephrin Al; Laminin beta 2; Integrin alpha 1; Stanniocalcin 1; Thrombospondin4; orCD36may 
be chemically synthesized separately and combined using chemical or enzjonatic methods to produce the fiiU- 
length CXCR4; Laminin alpha 4; TTMPl; Type IV collagen alpha 1; Laminin alpha 3; AdrenomeduUin; 

TTiromboq,ondin2;TypeIcolkgenalpfaa2; Type VI coUagen alpha 2;Type VI coUagen alphas; Latent TGFbet^ 
binding protem2(LTBP2);Seiineor cystein protease mhiTjitor heat shock protein (HSP47);P^^ 
2.oxoglutarate S^oxygenase; comiexm 43; Type IV coUagen alpha 2; Comiexin 37; Ephiin Al; Lammin betJ 
2; Integrin alpha 1; Stanniocalcin 1; Ihrombospondin 4; or CD36. 

. IwtetiCT Qf DNA Encoding « ryCR4: J^rninin a foha 4: TTMPl Type TV collage «lp h. 1 ; 

Laminin alpha V AdrenomeduUin- Tfuvmbo^^ondin ?• T.^e T c^V.a^ .ip t., 2: Tvn. VT o.p K. -r^^^ 

VI collagen glph, ?; latent TGFbeta binding protein ? fT TRP2V- S.ri.. »r ^.mk.w k^. .^^^ 

protein (HSP47); Procollagen-lysine, 2-oxophnf.nte 5-dioxvgen...- .»nn . xin 43: TW TV r^n.^ «i„h, 
■ Comiexin 37: Ephrin M; U^njnjp beta 2; Tntrmn ateha 1: St«nninr..l c in 1: Thmr.^«^dm 4: or Cm%^ 
Polypeptide 

DNA encoding CXCR4; Laminin alpha 4; TIMPl; Type IV collagen alpha 1; Laminin a^ha 3; 

AdrenomeduUin; Thrombospondin2;TypeIcoUagenalpha2;Type VI collagen alpha2; Type VI collagen a^hi 
3; Latent TGFbeta binding protein 2 (LTBP2); Serine or cystein protease inhibitor heat shock protein (HSP47); 
Procollagen-lysine, 2-oxoglutarate 5-dioxygenase; connexin 43; Type IV collagen alpha 2; Comiexin 37; Ephrin' 
Al; laminin beta 2; Integrin alpha 1; Stamiiocalcin 1; Thrombospondin 4; or CD36 may be obtained from a 
cDNA library prepared fiom tissue believed to possess the CXCR4; Laminin alpha 4; TLMP 1 ; Type IV collagen 

alphal;Lamininalpha3;Adrcnomedullin;Thiombospondin2;TypeIcoUagenaIpha2;TypeVIcoUagenal^^ 
2;TVpeVIcolkgenalpha3;LatentTGFbetabindingprotein2(LraP2);SerineorcysteinproteaseinM^^^ 
shockprotein(HSP47);Procollagen-lysine,2-oxoglutarate5^oxygenase; comiexin43; Type IV collagen alpha 
2; Comiexm 37; Ephrin Al; Laminin beta 2; Integrin alpha 1; Stanniocalcin 1; Thrombospondin 4; or CD36 
mRNA and to express it at a detectable level. Accoixiingly. hmnan CXCR4; human Laminin alpha 4; human 
miPl; human Type IV collagen alpha 1; human Laminin alpha 3; human AdrenomeduUin; human 

Thrombospondin2;humanT>peIcoUagenalpha2; human Type VI coUagenalpha2;humanType VI collagen 
alpha 3; human Latent TGFbeta binding protein 2 (human L1BP2); hmnan Serine or cystein protease inhibitor 
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43; human Type IV collagen alpha 2; human Connexin 37; human Ephrin Al; human T^minm beta 2; human 
Integrin alpha 1; human Stamiiocalcin 1; human Thrombospondin 4; or human CD36 DNA can be conveniently 
obtained from a cDNA library prepared from human tissue, such as described in the Examples. CXCR4- ; Tj^minin 
alpha 4-; UMPl-; Type IV collagen alpha 1-; Laminin alpha 3-; AdrenomeduUin-; Thrombospondin 2-; Type I 
collagtti alpha 2-; Type VI collagen alpha 2«; Type VI coUagen alpha 3-; Latent TGFbeta binding protein 2 
(LTBP2)-; Serine or cystein protease inhibitor heat shock protein (HSP47)-; Procollagen-lysine, 2-oxoglutarate 
5-dioxygenase-; connexin 43-; Type IV collagen alpha 2-; Connexin 37-; Ephrin A1-; Laminin beta 2-; Integrin 
alpha 1-; Stanniocalcin 1-; Thrombospondin 4-; or CD36-encoding gene may also be obtained from a genomic 
library or by oligonucleotide synthesis. 

Libraries can be screened with probes (such as antibodies to the CXCR4; T^mmin alpha 4; TIMPl ; Type 
IV collagen alpha 1; Laminin alpha 3; AdrenomeduUin; Hirombospondin 2; Type I collagen alpha 2; Type VI 
collagen alpha 2; Type VI collagen alpha 3; LatentTGFbeta binding protein 2 (LTBP2); Serine or cystein protease 
inhibitor heat shock protein (HSP47); Procollagen-lysine, 2-oxoglutarate 5-dioxygenase; connexin 43; Type IV 
collagen alpha 2; Connexin 37; Ephrin Al; Laminin beta 2; Integrin alpha 1; Stanniocalcin 1; Thrombospondin 
4; or CD36 polypeptide, or oligonucleotides of at least about 20-80 bases) designed to identify die gene of interest 
or the protein encoded by it Screening the cDNA or genomic Hbraiy with the selected probe may be conducted 
using standard procedures, such as described in Sambrook et al.. Molecular Clnninp- A T^boratorv Manual (New 
York: Cold Spring Harbor Laboratory Press, 1989). An alternative means to isolate the gene encoding PR038 1 , 
PR01269, PRO1410, PR01755, PRO1780, PR01788, PR03434, PR01927, PR03567, PR01295, PR01293, 
PRO1303,PRCMJ344,PRO4354,PRO4397,PR<>t407,PRO1555,PRO1096,PRO2038orPRO2262isto 
methodology [Sambrook et al., suprai DiefFenbach et aL, PCR Primen A Laboratory Manual (Cold Spring Harbor 
Laboratory Press, 1995)]. 

The Examples below describe techniques for screening a cDNA library. The oligonucleotide sequences 
selected as probes should be of sufficient length and sufficiently unambiguous that felse positives are mtnimiTwi 
The oligonucleotide is preferably labeled such tihat it can be detected upon hybridization to DNA in the hliraiy 
being screened Mediods of labeling are well known in the art, and include the use of radiolabels like ^P-labeled 
ATP, biotinylation or enzyme labeling. Hybridization conditions, including moderate stringency and high 
stringency, are provided in Sambrook et al., supra. 

Sequences identified in such Ubrary screening methods can be compared and aUgned to other known 
sequences deposited and available in public databases such as GenBank or other private sequence databases. 
Sequence identity (at either the amino acid or nucleotide level) within defined regions of the molecule or across 
the fuU-lengdi sequence can be determined using methods known in the art and as described herein. 

Nucleic acid having protein coding sequence may be obtained by screening selected cDNA or genomic 
libraries using the deduced amino acid sequence disclosed herein for die first time, and^ if necessary, using 
conventional primer extension procedures as described in Sambrook et aL, supra, to detect precursors and 
processing intermediates of mRNA that may not have been reverse-transcribed mto cDNA 
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D. Selection and Transformation of Host Cells 

Host cells are transfected or transfoimed with expression or cloning vectors described herein for CXCR4 ; 
Laminin alpha 4; TIMPl; Type IV coUagen alpha l;Lamininalpha3; Adrenomedtiilin;Thrombospondin2; Type 
I collagen a^)ha 2; Type VI collagen alpha 2; Type VI collagen a^ha 3; Latent TGFbeta binding protein 2 
(LTBP2); Serine or cystein protease inhibitor heat shock protein (HSP47); Procollagen-lysine, 2-oxoglutaiate 5- 
dioxygenase; connexin 43; Type IV collagen alpha 2; Connexin 37; Ephrin Al; Laminin beta 2; Integrin alpha 
1 ; Stanniocalcin I ; Thrombospondin 4; or CD36 production and cultured in conventional nutrient media modified 
as appropriate for inducing promoters, selecting transfonnants, or an^lifying tiie genes encoding the desired 
sequences. The culture conditions, such as media, temperature, pH and the like, can be selected by the skilled 
artisan withoutundue exp^imentation. In general, principles, protocols, andpractical techniques for maximizing 
the productivity of cell cultures can be fnimd in j^aipmali a n Cell Biotechnnln^: a Practical Approach, M. Butler, 
ed. (IRL Press, 1991) and Sambrook et aL, supra. . . 

Methods of eukaryotic cell transfection and prokaryotic cell transfonnation are known to the ordinarily 
skilled artisan, for example, CaCla, CaP04, liposome-mediated and electroporation. Depending on the host cell 
used, transfonnation is performed using standard techniques appropriate to such cells. The calcium treatment 
employing calcium chloride, as described in Sambrook et al., supra, or electroporation is generally used for 
prokaryotes. Infection with Agrobacterixmi tumefaciens is used for transfomiation of certain plant cells, as 
described by Shaw et al.. Gene. 23 :3 15 (1983) and WO 89/05859 published 29 June 1989. For mammalian cells 
without such cell walls, tiie calcium phosphate precipitation method of Graham and van der Eb, Virologv> 52:456- 
457 (1978) can be employed. General aspects of mammalian cell host system transfections have been described 
in U.S. Patent No. 4,399,2 1 6. Transformations into yeast are typically carried out according to tbe me&od of Van 
Solingen et al., J.Bact, 130:946 (1977) and Hsiao et al., Proc. Natl. Acad. Sci. fUSAV 76:3829 (1979). However, 
other methods for introducing DNA into cells, such as by nuclear microinjection, electroporation, bacterial 
protoplast fusion with intact cells, or polycations, e.g., polybrene, polyomithine, may also be used. For various^ 
techniques for transfonning mammalian cells, see, Keown et al.. Methods m Enzvmologv. . 185 :527-537 (1990) 
and Mansour et al.. Nature. 336 :348-352 n988>. 

Suitable host cells for cloning or expressing the DNA in the vectors herein include prokaryote, yeast, or 
higher eukaiyote cells. Suitable prokaryotes include but are not limited to eubacteria, such as Gram-negative or 
Gram-positive organisms, for example, Enterobacteriaceae such as E. colL Various E. coli strains are publicly 
avaUable, such as£'. coli K12 strain MM294 (ATCC 3 1 ,446); coliXllie (ATCC 3 1 ,537); E. coli strain W3 1 10 
(ATCC 27325) and E. coli strain K5 772 (ATCC 53,635). Other suitable prokaryotic host cells include 
Enterobacteriaceae such as Escherichia, e.g., E. coli^ Enterobacter, Erwinia, Klebsiella, Proteus, Salmonella, e.g., 
Salmonella typhimurium, Seuatia, e.g., Serratia marcescans, and Shigella, as well as Bacilli such as B. subtilis 
andB. lichenifonnis (e.g.,B. lichemfonnis41P disclosedmDD 266,7 lOpubUshed 12 April 1989), Pseudomonas 
such as P. aeruginosa, and Strqitomyces. These examples are illustrative rather than limiting. Strain W3 1 10 is 
one particularly preferred host or parent host because it is a common host strain for recombinant DNA product 
fermentations. Preferably, the host cell secretes minimal amoimts of proteolytic enzymes. For example, strain 
W3 1 10 may be modified to effect a genetic mutation in the genes encoding proteins endogenous to the host, with 
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W3110 Strain 9E4, which has the complete genotype tonA ptr3; E. coli W31 10 strain 27C7 (ATCC 55,244), 
which has the complete genotype tonA ptr3 phoA E15 (argF-lac)169 degP ompT kan'; E. coii W3 1 10 strain 
37D6, which has the complete genotype tonA ptr3 phoA E15 (argF-lac)169 degP ompT rbs7 ilvG kan^; E. coli 
W3 110 strain 40B4, which is strain 37D6 with a non-kanamycin resistant degP deletion mutation; and an E. coh 
strain having mutant pehplasmic protease disclosed in U.S. Patent No. 4,946,783 issued 7 August 1990. 
Alternatively, in vitro methods of cloning, e.g., PGR or oth&T nucleic acid polymerase reactions, are suitable. 

In addition to prokaryotes, eukaryotic microbes such as filamentous fungi or yeast are suitable cloning 
or ^ression hosts for CXCR4-; Taminin alpha 4-; TEMPI-; Type IV collagen alpha 1-; Tjimmtn alpha 3-; 
Adrenomedullin-; Thrombospondin 2-; Type I collagen alpha 2-; Type VI collagen alpha 2-; Type VI collagen 
alpha 3-; Latent TGFbeta binding protein 2 (LTBP2)-; Serine or cystein protease inhibitor heat shock protein 
(HSP47)-; Procollagen-lysine, 2-oxoglutarate 5-dioxygenase-; connexin43s Type IV collagen alpha 2-; Connesdn 
37-; Ephrin A1-; Laminin beta 2-; Integrin alpha 1-; Stanniocalcin 1-; Thrombospondin 4-; or CD36-encoding 
vectors. Saccharomyces cerevisiae is a commonly used lower eukaryotic host microorganism. Others include 
Schizosaccharomyces pombe (Beach and Nurse, Nature: 290 : 140 [1981]; EP 139^83 published 2 May 1985); 
Kluyveromyces hosts (U.S. Patent No. 4,943,529; Reer et al., Bio/Technology. 9: 968-975 (1991)) such as, e.g., 
K lactis (MW98-8C, CBS683, CBS4574; Louvencourt et al., J. BacterioL. 737 [1983]), K. fragilis (ATCC 
12,424), K. bulgaricus (ATCC 16,045), K. wickeramii (ATCC 24,178), K waltii (ATCC 56,500), K. 
drosophilarum (ATCC 36,906; Vanden Berg et aL, Bio/Technologv. 8:135 (1990)), K . themiotolerans, and K. 
marxianus; yarrowia (EP 402,226); Pichia pastoris (EP 183,070; Sreekrishna et al., J. Basic Microbiol.. £8:265- 
278 [1988]); Candida; Trichodenna reesia (EP 244,234); Neurospora crassa (Case et al., Proc. Natl. Acad. Sci. 
US^ 76:5259-5263 [1979]); Schwanniomyces such as Schwanniomyces occidentalis (EP 394,538 published 3 1 
October 1990); and filamentous fimgi such as, e.g., Neurospora, Penicillium, Tolypocladium (WO 91/00357 
published 10 January 1991), and Aspergillus hosts such as A. nidulans (Ballance et aL, Biochem. Biophvs. Res. 
Commun., 1 12:284-289 [1983]; Tilbum etal.. Gene, 26:205-221 ri9831: Yelton et al.. Proc. Natl. Acad. Sci. USA. 
81:1470-1474 [1984]) and A. niger (BCelly and Hynes, EMBQ J., 4:475-479 [1985]). Me&ylotropic yeasts are 
suitable herein and include, but are not limited to, yeast capable of growth on methanol selected firom the genera 
consisting of Hansenula, Candida, Kloeckera, Pichia, Saccharomyces, Torulppsis, and Rhodotorula. A list of 
specific species that are exemplary of this class of yeasts may be found in C. Anthony, The Biochptnigtry nf 
Metfavlotrophs. 269 n QR2Y 

Suitable host cells for the expression of glycosylated CXCR4; Laminin alpha 4; TEMPI; Type IV 
collagen alpha 1; Laminin alpha 3; Adrenomedullin; Thrombospondin 2; Type I collagen alpha 2; Type VI 
collagen alpha 2; Type VI coUagen alpha 3 ; Latent TGFbeta binding protein 2 (LTBP2) ; Serine or cystein protease 
inhibitor heat shock protein (HSP47); Procollagen-lysine, 2-oxoglutarate 5-dioxygenase; connexin 43; Type IV 
collagen alpha 2; Connexin 37; Ephrin Al; Lammin beta 2; Integrin alpha 1; Stanniocalcin 1; Thrombospondin 
4; or CD36 are derived from multicellular organisms. Examples of invertebrate cells include insect cells such as 
Drosophila S2 and Spodoptera S® , as well as plant cells. Examples of useful mammalian host ceU lines include 
Chinese hamster ovary (CHO) and COS cells. More specific examples include monkey kidney CVl line 
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transformed by SV40 (COS-7, ATCC CRL 1651); human embryonic kidney line (293 or 293 cells subcloned for 
growtibi in suspension culture, Graham et aL, J. Gen Virol . 36:59 (1977)); Chinese hamster ovary cells/-DHFR 
(CHO), Urlaiib and Chasin, Proc. Nad. Acad. Sci. USA, 77:4216 (1980)); mouse Sertoli cells (TM4, Mather, Biol. 
Reprod. 23:243-251 (1980)); human lung cells (W138, ATCC CCL 75); human Uver cells (Hep G2, HB 8065); 
and mouse mammary tumor (MMT 060562, ATCC CCL5 1). The selection of the ^propriate host cell is deemed 
to be within the skill in the art 

E. Selection and Use of a Renlicable Vector 

The nucleic acid (e.g., cDNA or genomic DNA) encoding CXCR4; Laminin a^ha 4; TIMPl; Type IV 
collagen alpha 1; Laminin alpha 3; Adrenomedullin; Ihrombospondin 2; Type 1 collagen alpha 2; Type VI 
collagen alpha 2; Type VI collagen a]pha3; Latent TGFbeta binding protein2 (LTBP2); Serine or cystein protease 
inhibitor heat shock protein (HSP47); Procollagen-lysine, 2-oxoglutarate 5-dioxygenase; connexin 43; Type IV 
collagen alpha 2; Connexin 37; Ephrin Al; Laminin beta 2; Integrin alpha 1; Stanniocalcin 1; Thrombospondin 
4; or CD36 may be inserted into a rephcable vector for cloning (amplification of the DNA) or for expression. 
Various vectors are publicly available. The vector may, for example, be in the form of a plasmid, cosmid, viral 
particle, or phage. The appropriate nucleic acid sequence may be inserted into the vector by a variety of 
procedures. In general, DNA is inserted into an appropriate restriction endonuclease site(s) using techniques 
known in the art Vector components generally include, but are not limited to, one or more of a signal sequence, 
an origin of replication, one or more marker genes, an enhancer element, a promoter, and a transcription 
termination sequence. Construction of suitable vectors containing one or more of these components employs 
standard ligation techniques which are known to &e skilled artisan. 

The CXCR4; T^minin alpha 4; TIMPl; Type FV collagen alpha 1; Laminin alpha 3; Adrenomedullin; 
Thrombospondin 2; Type I collagen a^ha 2; Type VI collagen alpha 2; Type VI collagen alpha 3; Latent TGFbeta 
binding protein 2 (LTBP2); Serine or cystein protease inhibitor heat shock protein (HSP47); PiocoUagen-lysine, 
2-oxoglutarate 5-dioxygenase; connexin 43; Type IV collagen alpha 2; Connexin 37; Ephrin Al; T.5mittim beta 
2; Integrin alpha 1; Stanniocalcin 1; Thrombospondin 4; or CD36 may be produced recombinandy not only 
directly, but also as a fusion polypeptide with a heterologous polypeptide, which may be a signal sequence or other 
polypeptide having a specific cleavage site at the N-terminus of the mature protein or polypeptide. In general, 
the signal sequence may be a component of the vector, or it may be a part of the CXCR4-; Laminin alpha 4-; 
TIMP1-; Type IV collagen alpha 1-; laminin alpha 3-; Adrenomedullin-; Thrombospondin 2-; Type I collagen 
alpha 2-; Type VI collagen alpha 2-; Type VI collagen alpha 3-; Latent TGFbeta binding protein 2 (LTBP2)-; 
Serine or cystein protease inhibitor heat shock protein (HSP47)-; Procollagen-lysine, 2-oxoglutarate 5- 
dioxygenase-; connexin 43-; Type IV collagen a^ha 2-; Connexin 37-; Ephrin A1-; Laminin beta 2-; Integrin 
alpha 1-; Stanniocalcin 1-; Thrombospondin 4-; or CD36-encoding DNA that is inserted into the vector. The 
signal sequence may be a prokaryotic signal sequence selected, for example, firom the group of the alkaline 
phosphatase, penicillinase, Ipp, or heat-stable enterotoxin n leaders. For yeast secretion the signal sequence may 
be, 6.g., the yeast invertase leader, alpha &ctor. leader (including Saccharomyces and Kluyveromyces a-&ctor 
leaders, ib& latter described in U,S. Patent . No. 5,010,182), or acid phosphatase leader, the C. albicans 
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ghicoamylase leader CEP 362,179 published 4 April 1-990), or ttie signal described m WO 90/1 36^6 published 1 5 
November 1990. In tnammaliaTi cell e?cpression, mammalian signal sequences may be used to direct secretion of 
die protein, such as signal sequences from secreted polypeptides of die same or related species, as well as viral 
secretoiy leaders. 

5 Both e3q>ression and cloning vectors contam a nucleic acid sequence that enables the vector to replicate 

in one or more selected host cells. Such sequences are well known for a variety of bacteria, yeast, and viruses. 
The origin of replication from the plasmidpBR322 is suitable for most Gram-negative bacteria, the 2^ plasmid 
origin is suitable for yeast, and various viral origins (S V40, polyoma, adenovirus, VS V or BPV) are useful for 
cloning vectors in TnafnTnaliaTi cells. 
1 0 Expression and cloning vectors will typically contain a selection gene, also termed a selectable marker. 

Typical selection genes encode proteins that (a) confer resistance to antibiotics or other toxins, e.g., ampicillin, 
neomycin, methotrexate, or tetracycline, (b) complement auxotrophic deficiencies, or (c) supply critical nutrients 
not available from complex media, e.g., the gene encoding D-alanine racemase for Bacilli. 

An example of suitable selectable markers for mammalian cells are those that enable the identification 
15 of cells competent to take up the CXCR4-; Laminin alpha 4-; TIMP1-; Type IV collagen alpha 1-; Laminin alpha 

3-; Adrenomedullin-; Thrombospondin 2-; Type I collagen alpha 2-; Type VI collagen alpha 2-; Type VI collagen 
alpha 3-; Latent TGFbeta binding protein 2 (LTBP2)-; Serine or cystein protease inhibitor heat shock protein 
(HSP47)-; Procollagen-lysine, 2-oxoglutarate 5-dioxygenase-; connexin43-; Type IV collagen alpha 2-; Connexin 
37-; Ephrin A1-; T.aminfn beta 2-; Integrin alpha 1-; Stanniocalcin 1-; Thrombospondin 4-; or CD36-encoding 
20 nucleic acid, such as DHER or thymidine kinase. An appropriate host cell when wild-type DHFR is employed 

is the CHO cell line deficient in DHFR activity, prepared and propagated as described by Uriaub et aL, ProcNatl. 
Acad. Sci. USA. 22=421 6 (1980). A suitable selection gene for use in yeast is die tcpl gene present in the yeast 
plasmid YRp7 [Stinchcomb etal.. Nature, 28^:39 (1979); Kingsmanetal.. Gene. 7:141 (1979); Tschemperetal., 
Gene, JO: 157 (1980)]. The tipl gene provides a selection marker for a mutant strain of yeast lacking the ability 
25 to grow in tryptophan, for example, ATCC No. 44076 or PEP4-1 [Jones, Genetics. 85:12 (1977)]. 

Expression and cloning vectors usually contain a promoter operably linked to the CXCR4-; T^minm 
alpha 4-; TIMP1-; Type IV collagen alpha 1-; Laminin alpha 3-; Adrenomedullin-; Thrombospondin 2-; Type I 
collagen alpha 2-; Type VI collagen alpha 2-; Type VI collagen alpha 3-; Latent TGFbeta binding protein 2 
(LTBP2)-; Serine or cystein protease inhibitor heat shock protein (HSP47)-; Procollagen-lysine, 2-oxoglutarate 
30 5-dioxygenases connexin 43-; Type IV collagen alpha 2-; Connexin 37-; Ephrin A1-; Laminin beta 2-; Integrin 

alpha 1-; Stanniocalcin 1-; Thrombospondin 4-; or CD36-encoding nucleic acid sequence to direct mRNA 
synthesis. Promoters recognized by a variety of potential host cells are well known. Promoters suitable for use 
with prokaryotic hosts include the p-lactamase and lactose promoter systems [Chang et aL, Nature. 275 :615 
(1978); Goeddel et al.. Nature. 2Si:544 (1979)], alkaline phosphatase, a tryptophan (tip) promoter system 
35 [Goeddel, Nucleic Acids Res.. £:4057 (1 980); EP 36,776], and hybrid promoters such as the tac promoter [deBoer 

Proc. Natl. Acad. Sci. USA. 80:21-25 (1983)]. Promoters for use m bacterial systems also will contain a 
Shine-Dalgamo (S J).) sequence operably linked to the DNA encoding CXCR4; Laminin alpha 4; TIMPl; l^pe 
IV collagen a^ha 1; Laminin alpha 3; Adrenomedullin; Thrombospondin 2; Type I collagen alpha 2; Type VI 
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collagen alpha2; Type VI collagen alphaS; Latent TGFbeta binding protein 2 {LTBP2); Serine or cystein protease 
inhibitor heat shock protein (HSP47); Procollagen-lysine, 2-oxoglutarate 5-dioxygenase; connexin 43; Type IV 
collagen alpha 2; Connexin 37; Ephrin Al; T^Tninin beta 2; Integrin alpha 1; Stanniocalcin 1; Thrombospondin 
4; or CD36. 

Examples of suitable promoting sequences for use with yeast hosts include the piomoteis for 3- 
phosphoglycerate kinase [Hitzeman et al., J. Biol. Chern.. 255:2073 (1980)] or other glycolytic en2ymes [Hess 
et aL, J. Adv. Enzvme Reg.. 7:149 (1968); Holland, Biochemistry. 17:4900 (1978)], such as enolase, 
glyceialdehyde-3-phosphate dehydrogenase, hexokinase, pyruvate decarboxylase, phosphofructokinase, glucose- 
6-phosphateisomerase, 3-phosphoglyc6ratemutase, pyruvate kinase, triosephosphateisomerase,phosphoglucose 
isomerase, and glucokinase. 

Other yeast promoters, which are inducible promoters having the additional advantage of transcription 
controlled by growth conditions, are the promoter regions for alcohol dehydrogenase 2, isocytochrome C, acid 
phosphatase, degradative enzymes associated with nitrogen metaboUsm, metallothionein, glyceraldehyde-3- 
phosphate dehydrogenase, and enzymes responsible for maltose and galactose utilization. Suitable vectors and 
promoters for use in yeast expression are further described in EP 73,657. 

CXCR4; Laminin alpha 4; TIMPl; Type IV collagen alpha 1; Laminin alpha 3; Adrenomedullin; 
Thrombospondin 2; Type I collagen alpha 2; Type VI collagen alpha 2 ; Type VI collagen alpha 3 ; Latent TGFbeta 
binding protein 2 (LTBP2); Serine or cystein protease inhibitor heat shock protein (HSP47); Procollagen-lysine, 
2-oxoglutarate 5-dioxygenase; connexin 43; Type IV collagen alpha 2; Connexin 37; Ephrin Al; T^minin beta 
2; Integrin alpha 1 ; Stanniocalcin 1 ; Thrombospondin 4; or CD36 transcription from vectors in fnamtnalifln host 
cells is controlled, for example, by promoters obtained from the glomes of viruses such as polyoma virus, 
fowlpox virus (UK2,21 1,504 published 5 July 1989), adenovirus (such as Adenovirus2), bovine papilloma virus, 
avian sarcoma virus, cytomegalovirus, a retrovirus, hepatitis-B virus and Simian Virus 40 (SV40), from 
heterologous mamm a li an promoters, e.g., the actinpromoter or an immunoglobulinpromoter, and from heat-shock 
promoters, provided such promoters are compatible with the host cell systems. 

Transcription of a DNA encoding the CXCR4; Laminin alpha 4; TIMPl; Type IV collagen alpha 1; 
Laminin alpha 3 ; Adrenomedullin; Thrombospondin 2; Type I collagen alpha 2; Type VI collagen alpha 2; Type 
VI coUagen alpha 3; Latent TGFbeta binding protein 2 (LTBP2); Serine or cystein protease inhibitor heat shock 
protein (HSP47); Procollagen-lysine, 2-oxoglutarate 5-dioxygenase; connexin 43; Type IV collagen alpha 2; 
Connexin 37; Ephrin Al; Laminin beta 2; Integrin alpha 1; Staimiocalcin 1; Thrombospondin 4; or CD36 by 
higher eukaryotes may be increased by inserting an enhancer sequence into the vector. Enhancers are cis-acting 
elements of DNA, usually about from 10 to 300 bp. that act on a promoter to increase its n-anscription. Many 
enhancCT sequences arenow known from maumiahan genes (globin, elastase, albumin, a-fe 
Typically, however, one will use an enhancer from a eukaryotic cell virus. Examples include the SV40 oihancer 
on the late side of tiie repUcation origin (bp 1 00-270), the cytomegalovirus early promoter enhancer, the polyoma 
enhancer on the late side of the replication origin, and adenovirus enhancers. The enhancer may be spliced into 
the vector at a position 5* or 3* to tiie CXCR4; Laminin alpha 4; TIMPl; Type IV collagen alpha 1; Laminin alpha 
3; Adrenomedullin; Thrombospondin 2; Type I collagen alpha 2; Type VI collagen alpha 2; Type VI collagen 
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alpha 3: Latent TGFbeta binding pmtein 2 (LTBP2); Serine er cystsin protease iiihibitor heat shccl: pre 
(HSP47); Procollagen-lysine, 2-oxoglutarate 5-dioxygenase; connexin 43; Type IV collagen alpha 2; Connexin 
37; Ephrin Al; Laniininbeta2; Integrin alpha 1; Stanniocalcin 1; Thrombospondin4; or CD36 coding sequence, 
but is preferably located at a site 5* from the promoter. 
5 Expression vectors used in eukaiyotic host cells (yeast, fimgi, insect, plant, animal, hijman, or nucleated 

cells from other multiceUular organisms) wm also contain sequences necessary for tiie tei^^ 
and for stabilizing the mRKA. Such sequences are commonly available from the 5* and, occasionally 3', 
untranslated regions of eukaiyotic or viral DNAs or cDNAs. These regions contain nucleotide segments 
transcribed as polyadenylated fragments in the ujatransiated portion of the mRNA encoding CXCR4; T^mtnt« 
10 alpha 4; TIMPl; Type IV collagen alpha 1; Laxninin alpha 3; AdrmomeduUin; Thrombospondin 2; Type I 

collagen alpha 2; Type VI collagen alpha 2; Type VI collagen a^ha 3; Latent TGFbeta binding protein 2 
(LTBP2); Serine or cystein protease inhibitor heat shock protein (HSP47); Procollagen-lysine, 2-oxoglutanite 5- 
dioxygenase; connexin 43; Type IV collagen alpha 2; Connexin 37; ^hrin Al; Laminin beta 2; Integrin alpha 
1; Stanniocalcin 1; Thrombospondin 4; or CD36. 
^5 Still other methods, vectors, and host cells suitable for adaptation to the synthesis of CXCR4; T^minin 

alpha 4; TIMPl; Type IV collagen alpha 1; I^mitiin alpha 3; Adrenomedullin; Thrombospondin 2; Type I 
collagen alpha 2; Type VI collagen alpha 2; Type VI collagen alpha 3; Latent TGFbeta binding protein 2 
(LTBP2); Serine or cystein protease inhibitor heat shock protein (HSP47); Procollagen-lysine, 2-oxoglutarate 5- 
dioxygenase; connexin 43; Type IV collagen alpha 2; Connexin 37; Ephiin Al ; Laminin beta 2; Integrin alpha 
1; Stanniocalcin 1; Thrombospondin 4; or CD36 in recombinant vertebrate cell culture are described in Gething 
et aL, Nature, 293:620-625 (1981); Mantei et al.. Nature. 281:40-46 (1979); EP 1 17,060; and EP 1 17,058. 



F. Detecting Gene Amplifi cation/ExPTession 

Gene amplification and/or expression may be measured in a san^le direotiy, for ^cample, by 
25 conventional Southem blotting. Northern blotting to quantitate the transcr5>tion of mRNA [Thomas, Proc. Natl. 

Acad Sci. USA, 27:5201-5205 (1980)], dot blotting (DNA analysis), or in situ hybridization, using an 
appropriately labeled probe, based on the sequences provided herein. Alternatively, antibodies may be employed 
that can recognize specific duplexes, including DNA duplexes, RNA duplexes, and DNA-KNA hybrid duplexes 
or DNA-protein duplexes. The antibodies in turn may be labeled and the assay may be carried out where the 
30 duplex is bound to a surfece, so that upon the formation of duplex on the surface, tiie presence of antibody bound 

to the duplex can be detected. 

Gene expression, alternatively, may be measured by immimological methods, such as 
immunohistochemical staining of cells or tissue sections and assay of cell culture or body fluids, to quantitate 
directly the expression of gene product Antibodies usefiil for immunohistochemical staining and/or assay of 
35 sample fluids may be either monoclonal or polyclonal, and niay be prepared in any mammal. Conveniently, the 

antibodies may be prepared against a native sequence CXCR4; Laminin alpha 4; TIMPl; Type IV collagen alpha 
1; Laminin alpha 3; Adnaiomedullin; Thrombospondin 2; Type I collagen alpha 2; Type VI collagen alpha 2; 
Type VI coUagCTi alpha 3; Latent TGFbeta binding protein 2 (LTBP2); Serine or cystein protease inhibitor heat 
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shockprotein (HSP47); Procollagen-lysine, 2-oxoglutarate 5-dioxygenase: connexin 43; Type IV coUagen alpha 
2; Connexin 37; Ephrin Al; T^minin beta 2; Integrin alpha 1; Stanniocalcin 1; Thrombospondin 4; or CD36 
polypeptide or against a synthetic peptide based on the DNA sequences provided herein or against an exogenous 
sequence fused to CXCR4; Laminin alpha 4; UMPl; Type IV collagen alpha 1; Laminin alpha 3; 
AdrenomeduUin; Thrombospondin 2; Type I collagen alpha 2; Type VI coUagen alpha 2; Type VI collagen alpha 
3; Latent TGFbeta binding protein 2 (LTBP2); Serine or cystein protease inhibitor heat shock protein (HSP47); 
Procollagen-lysine, 2-oxoglutarate 5-dioxygenase; connexin 43; Type IV collagen alpha 2; Connexin 37; Ephrin 
Al ; Laminin beta 2; Integrin alpha 1 ; Stanniocalcin 1 ; Thrombospondin 4; or CD36 DNA and encoding a specific 
antibody epitope. 



G. Purification of Polypeptide 

Forms of CXCR4; La minin alpha 4; TEMPI; Type IV collagen alpha 1; Laminin alpha 3; 
AdrenomeduUin; Thrombospondin 2; Type I coUagen alpha 2; Type VI collagen alpha 2; Type VI collagen alpha 
3; Latent TGFbeta binding protein 2 (LTBP2); Serine or cystein protease inhibitor heat shock protein (HSP47); 
15 ProcoUagen-lysine, 2-oxoglutarate 5-dioxygenase; connexin 43 ; Type IV coUagen alpha 2; Connexin 37; Ephrin 

Al; Laminin beta 2; Integrin alpha 1; Stanniocalcin 1; Thrombospondin 4; or CD36 may be recovered fi-om 
culture medium or fi-om host ceU lysates. If membrane-bound, it can be released fiom the membrane using a 
suitable detergent solution (e.g., Triton-X 100) or by enzymatic cleavage. CeUs employed in expression of 
CXCR4;Lamininalpha4;TIMPl;TypeIVcoUagenalphal;LanMninalpha3;A 

2; Type I coUagen alpha 2; Type VI coUagen alpha 2; Type VI coUagen alpha 3; Latent TGFbeta binding protein 
2 (LTBP2); Serine or cystein protease inhibitor heat shock protein (HSP47); ProcoUagen-lysine; 2-oxoglutarate 
5-dioxygenase; connexin 43; Type IV coUagen a^ha 2; Connexin 37; Ephrin Al ; Laminin beta 2; Integrin alpha 
1 ; Stanniocalcin 1; Thrombospondin 4; or CD36 can be disrupted by various physical or chemical means, such 
as fieeze-thaw cycling, sonication, mechanical disruption, or ceU lysing agents. 

It may be desired to purify CXCR4; Laminin alpha 4; TIMP 1 ; Type IV coUagen alpha 1 ; Laminin alpha 
3; AdrenomeduUin; Thrombospondin 2; Type I coUagen alpha 2; Type VI coUagen alpha 2; Type VI collagen 
alpha 3; Latent TGFbeta binding protein 2 (LTBP2); Serine or cystein protease inhibitor heat shock protein 
(HSP47); ProcoUagen-lysine, 2-oxoglutarate 5-dioxygenase; connexin 43; Type IV coUagen alpha 2; Connexin 
37; Ephrin Al ; La minin beta 2; Integrin alpha 1 ; Stanniocalcin 1 ; Thrombospondin 4; or CD3 6 from recombinant 
cell proteins or polypeptides. The following procedures are exemplary of suitable purification procedures: by 
fiactionation on an ion-exchange column; ethanol precipitation; reverse phase HPLC; chromatography on sUica 
or on a cation-exchange resin such as DEAE; chromatofocusing; SDS-PAGE; ammonium sulfate precipitation; 
gel filtration using, for example, Scphadex G-75; protein A Sepharose columns to remove contaminants such as 
IgG; and metal chelating columns to bind cpitope-tagged forms of die CXCR4; Laminin alpha 4; TIMPl ; Type 
IV coUagen alpha 1; Laminin alpha 3; AdrenomeduUin; Thrombospondin 2; Type I collagen alpha 2; Type VI 
coUagen alpha2; Type VI coUagen alpha3; Latent TGFbeta binding protein 2 (LTBP2); Serine or cysteinprotease 
inhibitor heat shock protein (HSP47); ProcoUagen-lysine, 2-oxoglutaiate 5-dioxygenase; connexin 43; Type IV 
coUagen alpha 2; Connexin 37; ^hrin Al; Laminin beta 2; Integrin alpha 1; Stanniocalcin 1; Thrombospondin 
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and described for example in Deutscher, Methnri^ PT,^m,»i^p^, 182 (1990); Scopes, Protein Purificatir^n- 
Principles and Practice, Springer-Verlag. New York (1982). The purification step(s) selected will depend, for 
example, on the nature of fheproductionprocessused and the particular CXCR4; Tjnnmjn alpha 4; TIMPl; Type 
IV collagen alpha 1; Laminin alpha 3; Adrenomedullin; Thrombospondin 2; Type I collagen alpha 2; Type VI 
collagenalpha2; Type VI collagen alpha 3; Latent TGFbetabindingprotein2 (LTBP2); Serine or cystein protease 
inhibitor heat shock protein (HSP47); Procollagen-lysine, 2-oxoglutarate 5-dioxygenase; connradn 43; Type IV 
collagen alpha 2; Connexin 37; Ephrin Al; Laminin beta 2; Integrin alpha 1; Stamiiocalcin 1; ITirombospondin 
4; or CX>36 produced. 

H. Amplification of Genes Encoding the ayCRA- T ^n«ir>]^ aloha 4: TWPl : Tvoe IV collaffftn alp l| p 
1; Laminin alpha 3; Adrenomedullin: Thrombospondin 2: Tvoe I coll a gen alnha Type VI collagen alp ha ?; 
Type VI coUagen alpha 3: Latent TGFbeta binding nrnt e in 2 fLTBP2V Serine nr«vBtein protease inhihitnr } ^^f 
ghock protein (HSP47): ProcoUagen-lvsine. 2-oyf.glHte. r ate 5-dioyvgenase: connexin 43 : Tvne IV eoUagen alnha 
2; Connexin 37: Ephrin Al: Laminin beta 2: In t egrin aloha 1: Sfanninraloin 1: Thiomhosnondin A- n p^fi 
Polvpentiriftg in Tumor Tissues and CeM Lines 

The present invention is based on the identification and characterization of genes diat are anq>Iified in 
certain cancer cells. 

The genome of prokaiyotic and enkaryotic organisms is subjected to two seemingly conflicting 
requirements. One is the preservation and propagation of DNA as the genetic information in its original fomi, to 
guarantee stable inheritance flirougji multqjle genwations. On the oflier hand, cells or organisms must be able to 
ad^t to lasting environmental changes. The adaptive mechanisms can include qualitative or quantitative 
modifications of the genetic mattaiaL Qualitative modifications include DNA mutations, in which coding 
sequences are altered resulting in a stractnraUy and/or fiinctionaUy different pro^. Gene amplification is a 

quantitativemodification, whereby the actnalnumberofcomplete coding sequence, i.e..agcne, increases, leadi^ 
to an increased number of available ten^lates for transcription, an increased number of Iransktable tianscripts, 
and, ultimately, to an increased abuiidance of the protein encoded by the aaq>lified gene. 

The phenomenon of gene amplification and its underlying mechanisms have been investigated in vitro 
in several prokaryotic and eukaryotic culture systems. The best-characterized example of gene amplification 
involves tiie culture of eukaiyotic cells in medium containing variable concentrations of the cytotoxic drag 
methotrexate (MTX). MIX is a foUc acid analogue and interferes with DNA synthesis by blocking the enzyme 
dihydrofolate reductase (DHFR). During the initial exposure to low concentrations of MTX most cells (>99.9%) 
win die. A smaU number of cells survive, and are capable of growing in increasing concentrations of MTX by 
producing large amounts of DHFR-RNA and protein. The basis of this oveiproduction is the amplification of the 
single DHFR gene. The additional copies of flie gene are found as extrachromosomal copies in die form of smaU, 
supernumerary diromosomes (double mmutes) or as integrated chromosomal copies. 

Gene anqilification is most commonly encountered in the development of resistance to cytotoxic drags 
(antibiotics for bacteria and chemotherapeutic agents for eukaiyotic cells) and neoplastic transfonnatian. 
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Transfoimatioii of a eukaiyotic cell as a spontaneous event or due to a vixal or chemical/environmental insult is 
typically associated with changes in die genetic material of diat celL One of die most common genetic changes 
observed in human malignancies are mutations of die p53 protein. p53 controls the transition of ceUs from die 
stationary (G 1) to the rq>licative (S) phase and prevents diis transition in the presence of DNA damage. In other 
words, one of die main consequences of disabling pS3 mutations is the accumulation and propagation of DKA 
damage, Le., genetic changes. Common types of genetic changes in neoplastic cells are, in addition to point 
mutations, amplifications and gross, structural alterations, such as translocations. 

The amplification of DNA sequences may indicate a specific fimctional requirement as iUustiated in the 
DHFR experimental system. Therefore, the amplification of certain oncogenes in malignancies points toward a 
causative role of these genes in the process of malignant transformation and maintenance of the transformed 
phenotype. This hypothesis has gained support in recent studies. For example, the bcl-2 protein was found to be 
amplified in certain types of non-Hodgkin's lymphoma. This protein inhibits apoptosis and leads to the 
progressive accumulation of neoplastic cells. Members of the gene family of growth factor receptors have been 
found to be amplified in various types of cancers suggesting that overexpression of these receptors may make 
neoplastic cells less susceptible to limiting amoxmts of available growth factor. Examples include the 
amplification of the androgen recq)tor in recurrent prostate cancer during androgen deprivation therapy and the 
amplification of the growth factor receptor homologue ERB2 in breast cancer. Lasdy, genes involved in 
intracellular signaling and control of cell cycle progression can undergo amplification during maUgnant 
transformation. This is illustrated by the amplification of the bcl-I and ras genes in various epithelial and 
lymphoid neoplasms. 

These earlier studies illustrate the feasibility of identifying amplified DNA sequences in neoplasms* 
because this approach can identify genes important for malignant transformation. The case of ERB2 also 
demonstrates the feasibility fi-om a therapeutic standpoint, since transforming proteins may rq>resent novel and 
specific targets for tumor therapy. ^^ . 

Several different techniques, can be used to demonstrate amplified . genomic sequences. Classical 
cytogenetic analysis of chromosome spreads prepared firom cancer cells is adequate to identify gross structural 
alterations, such as translocations, deletions and inversions. Amplified genomic regions can only be visualized, 
if they involve large regions wdth high copy numbers or are present as extrachromosomal material. While 
cytogenetics was the first technique to demonstrate the consistent association of specific chromosomal changes 
with particular neoplasms, it is inadequate for the identification and isolation of manageable DNA sequences. The 
more recently developed technique of comparative genomic hybridization (CGH) has illustrated the widespread 
phenomenon of genomic amplification in neoplasms. Tumor and normal DNA are hybridized simultaneously onto 
metaphases of normal cells and die entire genome can be screened by image analysis for DNA sequences that are 
present in the tumor at an increased firequency. (WO 93/18,186; Gray etal.. Radiation Res.. 137 :275-289 [1994]). 
As a screening method, diis type of analysis has revealed a large number of recurring amplicons (a stretch of 
amplified DNA) in a variety of human neoplasms. Although CGH is more sensitive than classical cytogenetic 
analysis in identifying amplified stretches ofDNA, it does not allow a rapid identification and isolation of coding 
sequences within die amplicon by standard molecular genetic techniques. 
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assays. Tliese assays utilize veiy small amount of tumor DNA as starting material, are exquisitely sensitive, 
provide DNA that is amenable to finther analysis, such as sequencing and are suitable for high-volume throughput 
anal3fsis. 

The above-mentioned assays are not mutually exclusive, but are fiequently used in combination to 
identify amplifications inneoplasms. While cjrtogenetic analysis and CGH represent screening methods to survey 
the entire genome for amplified regions, PCR-based assays are most suitable for the final identification of coding 
sequences, Le., genes in amplified regions. 

According to the present invention, such genes can be identified by quantitative PGR (S. Gelmini et al., 
Chnj^^OTiu 43:752 [1997]),by comparing DNA fix)m a variety of priinary tumors, including breast, limg, colon, 
prostate, brain, livca*, kidney, pancreas, spleen, thymus, testis, ovary, uterus, etc., preferably renal cell carcinoma, 
tumor, or tumor cell lines, with pooled DNA from healdiy donors. Quantitative PGR is performed using a 
TaqMan instrument (ABI). Gene-specific primers and fluorogoiic probes are designed based upon the coding 
sequOTces of the DNAs. 

Human lung carcinoma cell lines include A549 {SRCC768), Calu-1 (SRCC769), Calu-6 (SRCC770), 
H157 (SRCC771), H441 (SRCC772), H460 (SRCC773), SKMES-1 (SRCC774), SW900 (SRCC775), H522 
(SRCC832),and H810 (SRCC833), all available from ATCC. Primary human lung tumor cells usually derive 
fix>m adenocarcinomas, squamous cell carcinomas, large cell carcinomas, non-small cell carcinomas, small cell 
carcinomas, and broncho alveolar carcinomas, and include, for example, SRCC724 (adenocarcinoma, abbreviated 
as "AdenoCa*0(LTl), SRCC725 (squamous cell carcinoma, abbreviated as "SqCCa)(LTla), SRCC726 
(adenocarcinoma)(LT2), SRCC727 (adenocarcinoma)(LT3), SRCC728 (adenocarcinoma)(LT4), SRCC729 
(squamous cell carcmama)(LT6), SRCC730 (adeno/squamous cell carcinoma)(LT7), SRCC731 
(adenocarcmoma)(LT9), SRCC732 (squamous ceU carcinoma)(LT10), SRCC733 (squamous cell 
carcinoma)(LTll), SRCC734 (adenocarcmoma)(LT12), SRCC735 (adeno/squamous cell carcinoma)(LT13), 
SRCC736 (squamous cell carcinoma)(LTl 5), SRCC737 (squamous cell carcinoma)(LTl 6), SRCC738 (squamous 
cell carcinoma)(LT17), SRCC739 (squamous ceD carcinoma)(LT18), SRCC740 (squamous ceU 
carcinoma)(LT19), SRCC741 (lung cell carcinoma, abbreviated as "LCCa")(LT21), SRCC811 
(adenocarcinoma)(LT22), SRCC825 (adenocarcinoma)(LT8), SRCC886 (adenocarcinoma)(LT25), SRCC887 
(squamous cell carcinoma) (LT26), SRCC888 (adeno-BAC carcinoma) (LT27), SRCC8S9 (squamous ceU 
carcinoma) (LT28), SRCC890 (squamous ceU carcinoma) (LT29), SRCC891 (adenocarcinoma) (LT30), 
SRCC892 (squamous ceU carcinoma) (LT3 1), SRCC894 (adenocarcinoma) (LT33). Also included are human lung 
tumors designated SRCC1125 [HF-000631], SRCC1127 [HF-000641], SRCC1129 [HF-000643], SRCC1133 
[HF-000840], SRCC1135 [HF.000842], SRCC1227 [HF-001291], SRCC1229 [HF-001293], SRCC1230 [HF- 
001294], SRCC1231 [HF-001295], SRCC1232 [HF-001296], SRCC1233 [HF-001297], SRCC1235 [HF-001299], 
and SRCC1236 [HF-001300]. 

Colon cancer cell lines include, for example, ATCC cell lines SW480 (adenocarcinoma, SRCC:776), 
SW620 (lymph node metastasis of colon adenocarcmoma, SRCC777), Colo320 (carcinoma, SRCC778), HT29 
(adenocarcinoma, SRCC779), HM7 (a high mucin producing variant of ATCC colon adenocarcinoma ceU line, 
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SRCC780, obtained from Dr. Robert Warren, UCSF), CaWiDr (adenocarcinoma, SRCC781), HCT116 
(carcinoma, SRCC782), SKCOl (adenocarcinoma, SRCC783), SW403 (adenocarcinoma, SRCC784), LS174T 
(carcinoma, SRCC785), Colo205 (carcinoma, SRCC828), HCT15 (carcinoma, SRCC829), HCC2998 (carcinoma, 
SRCC830), andKM12 (carcinoma, SRCC83 1). Primary colon tumors include colon adenocarcinomas designated 
5 CT2 (SRCC742), CT3 (SRCC743) ,CT8 (SRCC744), CTlO (SRCC745), CT12 (SRCC746), CT14 (SRCC747), 

CT15 (SRCC748), CT16 (SRCC749), CT17 (SRCC750), CTl (SRCC751), CT4 (SRCC752), CT5 (SRCC753), 
CT6 (SRCC754), CT7 (SRCC755), CT9 (SRCC756), CTll (SRCC757), CTIS (SRCC758), CT19 
(adenocarcinoma, SRCC906), CT20 (adenocarcinoma, SRCC907), CT21 (adenocarcinoma, SRCC908), CT22 
(adenocarcinoma, SRCC909), CT23 (adenocarcinoma, SRCC910), CT24 (adenocarcinoma, SRCC91 1), CT25 

10 (adenocarcinoma, SRCC912), CT26 (adenocarcinoma, SRCC913), CT27 (adenocarcinoma, SRCC914),CT28 

(adenocarcinoma, SRCC915), CT29 (adenocarcinoma, SRCC916), CT30 (adenocarcinoma, SRCC917), CT31 
(adenocarcinoma, SRCC918), CT32 (adenocarcinoma, SRCC919), CT33 (adenocarcinoma, SRCC920), CT35 
(adenocarcinoma, SRCC921), and CT36 (adenocarcinoma, SRCC922). Also included are human colon tumor 
centers designated SRCC1051 [HF--000499], SRCC1052 [HF-000539], SRCC1053 [HF-000575], SRCC1054 

15 [HF-000698], SRCCl 142 [HF-000762], SRCCl 144 [HF-000789], SRCCl 146 [HF-000795] and SRCCl 148[HF- 

000811]. 

Hmnan breast carcinoma cell lines include, for example, HBLIOO (SRCC759), MB435s (SRCC76p), 
T47D (SRCC761), MB468(SRCC762), MB175 (SRCC763), MB361 (SRCC764), BT20 (SRCC765), MCF7 
(SRCC766),andSKBR3 (SRCC767), and human breast tumor center designated SRCCl 057 [HF-000545]. Also 
20 included are human breast tumors designated SRCC1094, SRCC1095, SRCC1096, SRCC1097. SRCC1098, 

SRCC1099, SRCCl 100, SRCCl 101, and human breast-met-lung-NS tumor designated SRCC893 [LT 32]. 

Himian kidney tumor centers include SRCC989 [HF-00061 1] and SRCC1014 [HF-000613]. Human 
testis tumor center includes SRCClOOl [HF-000733] and testis tumor margin SRCC999 |HF-000716]. 

Human parathyroid tumor includes SRCC1002 [HF-000831] and SRCC1003 [HF-000832]. ^ 

25 . ; ■ • - 

I. Tissue Distribution 

The results of the gene amplification assays herein can be verified by further studies, such as, by 
determining mRNA expression in various human tissues. 

As noted before, gene amplification and/or gene expression in various tissues may be measured by 
30 conventional Southern blotting. Northern blotting to quantitate the transcription of inRNA (Thomas, Proc. Natl. 

Acad. Sci. USA. 77:5201-5205 [1980]), dot blotting (DNA analysis), or in sim hybridization, using an 
appropriately labeled probe, based on the sequences provided herein. Alternatively, antibodies may be employed 
that can recognize specific duplexes, including DNA duplexes, KNA duplexes, and DNA-RNA hybrid duplexes 
or DNA-protein duplexes. 

35 Gene expression in various tissues, alternatively, may be measured by immimological methods, such as 

immunohistochemical staining of tissue sections and assay of cell culture or body fluids, to quantitate directly the 
expression of gene product Antibodies useful for immunohistochemical staining and/or assay of sample fluids 
maybe either monoclonal orpolyclonal, and may be prepared in any mammal. Conveniently, the antibodies may 
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be prepared agaiiista Ti^tivp- se-cpience CXCR.4; L-q?r!f??*r! aipha A ; TEMPI ; T>pc TV ccllcgcn alpha 1 • Laminin alpha 
3; Adrenomedullin; Thrombospondin 2; Type I coDagen alpha 2; Type VI collagen alpha 2; Type VI collagen 
alpha 3; Latent TGFbeta binding protein 2 (LTBP2); Serine or cystein protease inhibitor heat shock protein 
(HSP47); Procollagen-lysine, 2-oxoglutarate 5-dioxygenase; connexin 43; Type IV collagen alpha 2; Connexin 
37; Ephrin Al; Laminin beta 2; Integrin alpha 1; Stanniocalcin 1; Thrombospondin 4; or CD36 polypeptide or 
against a synthetic peptide based on the DNA sequences provided herein or against exogenous sequence fused to 
sequence CXCR4; T^minm a^ha 4; TMPl; Type IV collagen alpha 1; Laminin alpha 3; Adrenomedullin; 
Thrombospondin 2; Type I collagen alpha 2; Type VI collagen alpha 2; Type VI collagen alpha 3 ; Latent TGFbeta 
binding protein 2 (LTBP2); Serine or cystein protease inhibitor heat shockprotein (HSP47); Procollagen-lysine, 
2-oxoglutarate 5-dioxygenase; connexin 43; Type IV collagen alpha 2; Connexin 37; Ephrin Al; TjiTninin beta 
2; Integrin alpha 1 ; Stanniocalcin 1 ; Hirombospondin 4; or CD36 DNA and encoding a specific antibody epitope. 
General techniques for generating antibodies, and special protocols for Nordiem blotting and in situ hybridization 
are provided hereinbelow. 

J- Chromosome Mapping 

If the amplification of a given gene is functionally relevant, then that gene should be amplified more than 
neighboring genomic regions which are not important for tumor survival. To test this, the gene can be mapped 
to a particular chromosome, e.g., by radiation-hybrid analysis. The amplification level is then determined at the 
location identified, and at the neighboring genomic region. Selective or preferential amplification at the genomic 
region to which the gene has been mapped is consistent with the possibility that the gene amplification observed 
promotes tumor growth or survival. Chromosome mapping includes both framework and epicenter mapping. For 
further details see, e.g., Stewart et al.. Genome Research. 7:422-433 (1997). 

K. Antibody B inding Studies 

The results of the gene amplification smdy can be further verified by antibody binding studies, in which 
tiie ability of anti-CXCR4; anti-Laminin alpha 4; anti-TDvlPl; anti-Type IV collagen alpha 1; anti-Laminin alpha 
3; anti- Adrenomedullin; anti-Thrombospondin 2; anti-Type I collagen alpha 2; anti-Type VI collagm alpha 2; 
anti-Type VT coUagen alpha 3; anti-Latent TGFbeta binding protein 2 (anti-LTBP2); anti-Serine or cystein 
protease inhibitor heat shockprotein (anti-HSP47); anti-Procollagen-iysine, 2-oxoglutarate 5-dioxygenase; anti- 
connexin 43; anti-Type IV collagen alpha 2; anti-Connexin 37; anti-Ephrin Al ; anti-Laminin beta 2; anti-Integrin 
alpha 1; anti-Stanniocalcin 1; anti-Thrombospondin 4; or anti-CD36 polypeptide antibodies to inhibit the 
expression of CXCR4; Laminin alpha 4; TIMPl; Type IV collagen alpha 1; Laminin alpha 3; AdrenomeduUin; 
Thrombospondin 2; Type I coUagen alpha 2; Type VI collagen alpha 2; Type VI coUagen alpha 3 ; Latent TGFbeta 
binding protein 2 (LTBP2); Serine or cystein protease inhibitor heat shock proteia (HSP47); Procollagen-lysine, 
2-oxoglutarate 5-dioxygenase; connexin 43; Type IV coUagen alpha 2; Connexin 37; Ephrin Al; T^minin beta 
2; Integrin alpha 1; Stanniocalcm 1; Thrombospondin 4; or CD36 polypeptides on tumor (cancer) cells is tested. 
Exemplary antibodies includepolyclonal, monoclonal, humanized, bispecific, and heteroconjugate antibodies, the 
preparation of which wiU be described hereinbelow. 
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Aatibody binding studies may be earned out in any known assay method, such as competitive binding 
assays, direct and indirect sandwich assays, and inmiunoprecipitation assays. Zola, Monoclonal Antibodies: A 
Manual of Technigiiftg, pp.147-158 (CRC Press, Inc., 1987). 

Competitive binding assays rely on the ability of a labeled standard to compete with the test sample 
5 analyte for binding with a limited amount of antibody. The amount of target protein (encoded by a gene amplified 

in a tumor cell) in the test sample is inversely proportional to the amount of standard that becomes boimd to the 
antibodies. To facilitate determining die amount of standard fliat becomes boimd, the antibodies preferably are 
insolubilized before or after the conqpetition, so that ^ standard and analyte that are bound to the antibodies may 
conveni^tiy be separated from the standard and analyte which remain unboimd. 
^ ^ Sandwich assa3rs involve the use of two antibodies, each capable of binding to a different immunogenic 

portion, or epitope, of the protein to be detected. In a sandwich assay, the test sample anal3^e is bound by a first 
antibody which is immobilized on a solid support, and thereafter a second antibody binds to the analyte, thus 
forming an insoluble three-part complex. See, e.g., U.S. Patent No. 4,376,1 10. The second antibody may itself 
be labeled with a detectable moiety (direct sandwich assays) or may be measxned using an anti-immunoglobulin 
15 antibody that is labeled with a detectable moiety (indirect sandwich assay). For example, one type of sandwich 

assay is an ELISA assay, in which case the detectable moiety is an enzyme. 

For unmunohistochemistry, the tumor sample may be fi-esh or fi*ozen or may be embedded in parafBn 
and fixed witii a preservative such as formalin, for example. 

20 L. Cell-Based Tumor Assays 

Cell-based assays and animal models for tumors (e.^., cancers) can be used to verify the findings of the 
gene amplification assay, and further understand the relationship between ihe genes identified hereia and the 
development and pathogenesis of neoplastic cell growth. The role of gene products identified herein in the 
development and pathology of tumor or cancer can be tested by iising primary tumor cells or cells lines that have 
25 been identified to amplify the genes hraein. Such cells include, for example, the breast, colon and lung cancer 

cells and cell lines listed above. 

In a different approach, cells of a cell type known to be involved ia a particular tumor are transfected with 
the cDNAs herein, and the abihty of these cDNAs to induce excessive growth is analyzed. Suitable cells include, 
for example, stable tumor cells lines such as, the B 104-1-1 cell line (stable NIH-3T3 cell line transfected with the 
30 neu protooncogene) and ros-transfected NIH-3T3 cells, which can be transfected with the desired gene, and 

monitored for tumorogenic growth. Such transfected cell lines can then be used to test the abihty of poly- or 
monoclonal antibodies or antibody compositions to inhibit tumorogenic cell growth by exerting cytostatic or 
cytotoxic activity on the growth of the transfonned cells, or by mediating antibody-dependent cellular cytotoxicify 
(ADCC). Cells transfected witii the coding sequences of tiie genes identified herein can fiulher be used to identify 
35 drug candidates for the treatment of cancer. 

In addition, primary cultures derived jfrom tumors in transgenic anin:ials (as described below) can be used 
in die cell-based assays herein, aldiough stable cell lines are preferred. Techniques to derive continuous cell lines 
fiom transgenic animals are well known in tiie art isee, eg., Small ei al., Mol. Cell. BioL. 5:642-648 [1985]). 
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M. Animal Modek 

A variety of well known animal models can be used to further understand the role of the genes identified 
herein in tiie developm^it and pathogenesis of tumors, and to test the efficacy of candidate therapeutic agents, 
including antibodies, and odier antagonists of die native polypeptides, inchiding small molecule antagonists. The 
in vivo nature of such models makes diem particularly predictive of responses in human patients. Animal models 
of tumors and cancers {e.g., breast cancer, colon cancer, prostate cancer, lung cancer, etc.) include both non- 
recombinantandxec«mbinant(transgemc) animals. Non-recombinant animal models include, for example, rodent, 
e. g., murine models. Such models can be generated by introducing tumor cells into syngeneic mice using standard 
techniques. e.g., subcutaneous injection, tail vein injection, spleen implantation, intraperitoneal in^lantation, 
implantation under tiie renal c^sule, or ortiiqpin implantation, e.g., colon cancwr ceUs implanted in colonic tissue. 
(See, e.g., PCT publication No. WO 97/33551, published September 18, 1997), 

Probably the most often used animal species in oncological studies are immunodeficirat mice and, in 
particular, nude mice. The observation that the nude mouse with hypo/aplasia could successfully act as a host for 
human tumor xenografts has lead to its widespread use for this purpose. The autosomal recessive nu gene has 
15 been introduced into a very large number of distinct congenic strains of nude mouse, including, for example, 

ASW, A/He, AKR, BALB/c, B10.LP, C17, C3H, C57BL, C57, CBA, DBA, DDD, I/st, NC, NFR, NFS, NFS/N, 
N2B, NZC, NZW, P, Rm and SJL. In addition, a wide variety of other animals witii inherited immunological 
defects other than the nude mouse have been bred and used as recQ>ients of tumor xenografts. For further details 
see, e.g.. The Nude Mouse in Oncology Research. E. Boven and B. Winograd, eds., CRC Press, Inc., 1991. 

The cells introduced into such animals can be derived from known tumor/cancer cell lines, such as, any 
of the above-listed tumor cell Imes, and, for example, the B 104-1-1 cell line (stable NIH-3T3 cell line transfected 
with die neu protooncogene); ras-transfccted NIH-3T3 cells; Caco-2 (ATCC HTB-37); a moderately weU- 
differentiated grade n human colon adenocarcmoma cell line, HT-29 (ATCC HTB-38), or from tumors and 
cancers. Sanqiles of tumor or cancer cells can be obtained from patients undergoing surgery, using standard 
conditions, involving freezing and storing in liquid nitrogen (Kannali et al., Br. J. Cancer. 48:689-696 [1983]). 

Tumor cells can be introduced into animals, such as nude mice, by a variety of procedtura. The 
subcutaneous (s.c.) space in mice is very suitable for tumor implantation. Tumors can be transplanted sx. as solid 
blocks, as needle biopsies by use of a tnochar, or as cell suspensions. For soHd block or trochar implantation, 
tumor tissue fragments of suitable size are introduced into the s.c. space. Cell suspensions are freshly prepared 
30 from primary tumors or stable tumor cell lines, and injected subcutaneously . Tumor cells can also be injected as 

subdeimal implants. In this location, the inoculum is deposited between die lower part of the dennal connective 
tissue and the s.c. tissue. Boven and Winograd (1991), supra. 

Animal models of breast cancer can be generated, for example, by implanting rat neuroblastoma cells 
(from whichdie neu oncogen was initially isoIated),orneu-transformedNIH-3T3 cells into nude mice, essentially 
35 as described by Drebin et al., PNASUSA. 51:9129-9133 (1986). 

Sunilarly, ammal models of colon cancCT can be generated by passaging colon cancer cells in animals, 
e.g., nude mice, leading to die appearance of tumors in these animals. An orthotopic transplant model of human 
colon cancer in nude mice has been described, for example, by Wang et aL, Cancer Research, 54:4726-4728 
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(1994) and Too et aL, Cancer Research, 55:681-684 (1995). This model is based on the so-called 
"METAMOUSE" sold by Anticancer, Inc., (San Diego, California). 

Tumors that arise in animals can be removed and cultored in vitro. Cells from the in vitro cultures can 
thenbepassagedtoanimals. Such tumors can serve as targets for further testing or drug screening. Alternatively, 
the tumors resulting from the passage can be isolated and KNA from pre-passage ceUs and ceUs isolated after one 
or more rounds of passage analyzed for dififerential expression of genes of interest Such passaging techniques 
can be performed with any known tumor or cancer cell lines. 

For example, Meth A, CMS4, CMS5, CMS21, and WEHI-164 are chemicaUy induced fibrosarcomas of 
BALB/c female mice (DeLeo et aL, J. Exp. Med, 146:720 [1977]), which provide a highly controllable model 
system for studying the anti-tumor activities of various agents (PaUadino et aL, T Tmmnnn] 238:4023-4032 
[1987]). Briefly, tumor cells are propagated in vitro in cell culture. Prior to injection into the animals, the ceU 
lines are washed and suspended in buffer, at a cell density of about 10x10^ to 10x10' cells/ml. The animals are 
then infected subcutaneously with 10 to 100 fil of flie cell suspension, aUowing one to three weeks for a tumor to 
appear. 

In addition, the Lewis lung (3LL) carcinoma of mice, which is one of the most thoroughly studied 
experimental tumors, can be used as an investigational tumor model. Efficacy in diis tumor model has been 
correlated with beneficial effects in the treatment of human patients diagnosed with small ceU carcinoma of the 
lung (SCCL). This tumor can be introduced in normal mice upon injection of tumor fragments from an affected 
mouse or of cells maintained in culture (Zupi et al., Br. J. Cancer. 41:suppL 4:309 [ 1 980]), and evidence indicates 
that tumors can be started from injection of even a single cell and that a very high proportion of infected ttimor 
cells survive. For further information about this tumor model see, Zacharski, Haemostasis, 16:300-320 [1986]). 

One way of evaluating the efficacy of a test compound in an animal model on an implanted tumor is to 
measure the size of the tumor before and after treatment. TraditionaUy, the size of implanted tumora has been 
measured with a slide caHper in two or three dimensions. The measure limited to two dimensions does fiot 
accurately reflect the size of the tumor, therefore, it is usuaDy converted into the corresponding volume by using 
a mathematical formula. However, the measurement of tumor size is very inaccurate. The therapeutic effects of 
a dmg candidate can be better described as treatment-induced growth delay and specific growth delay. Another 
important variable in the description of tumor growdi is the tumor volume doubling time. Computer programs 
for the calculation and description of tumor growth are also available, such as the program reported by Rygaard 
and Spang-Thomsen, Proc. 6th Int. Workshop o n Immune-De ficient AntmfilQ Wu and Sheng eds., Basel, 1989, 
301. It is noted, however, that necrosis and inflammatory responses following treatment may actually resuh in 
an increase in tumor size, at least initially. Therefore, these changes need to be carefiilly monitored, by a 
combination of a morphometric method and flow cytometric analysis. 

Recombinant (transgenic) animal models can be engineered by introducing the coding portion of the 
genes identified herem into the genome of animals of interest, using standard techniques for producing transgenic 
animals. Animals diat can serve as a target for transgenic manipulation include, without hmitation. mice, rats, 
rabbits, guinea pigs, sheep, goats, pigs, and non-human primates, e.g., baboons, chimpanzees and monkeys. 
Techniques known in the art to introduce a transgene into such animals include pronucleic microinjection (Hoppe 
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al., Proc. Natl. Acad. Sci. USA. 82:6148-61 5 [1985]); gene targeting in embryonic stem cells (Thompson et al., 
Cdl, 56:3 13-321 [1989]); electroporation of embryos (Lo. Mol. CeU Biol.. 3: 1 8Q3-1 8 14 [1983]); sperm-mediated 
genetransfer(Lavitranoetal.,Cell, 57:717-73 [1989]), For review, see, for example, U.S. PatentNo. 4,736,866. 

For the purpose of the present invention, transgenic animalg include those that carry the transgene only 
in part of their cells ("mosaic animals"). The transgene can be integrated either as a single transgene, or in 
concatamers, e.g., head-to-head or head-to-tail tandems. Selective introduction of a transgene into a particular 
cell type is also possible by following, for example, the technique of Lasko et aL, Proc. Natl. Acad. Sci. USA. 
89:6232-636(1992). 

The expression of the transgene in transgenic anitnalg can be monitored by standard techniques. For 
example. Southern blot analysis or PGR amplification can be used to verify the integration of the transgene. The 
level of mRNA e>^ression can then be analyzed using techniques such as in situ hybridization. Northern blot 
analysis, PGR, or immunocytochemistry. The animals are further examined for signs of tumor or cancer 
development 

15 Alternatively, "knock out" animals can be constructed which have a defective or altered gene encoding 

a CXCR4; Laminin alpha 4; TIMPl; Type IV collagen alpha 1; Laminin alpha 3; Adrenomedullin; 
Thrombospondin 2; Type I collagen alpha 2; Type VI coUagen alpha 2; Type VI coDagen alpha 3; Latent TGFbeta 
binding protein 2 (LTBP2); Serine or cystein protease inhibitor heat shock protein (HSP47); Procollagen-lysine, 
2-oxoglutarate 5-dioxygenase; connexin 43; Type IV collagen alpha 2; Connexin 37; Ephrin Al; T ^mmin beta 

20 2; Integrin alpha 1; Stanniocalcin 1; Thrombospondin 4; or CD36 polypeptide identified herein, as a result of 

homologous recombination between the endogenous gene encoding the polypeptide and altered genomic DNA 
encoding the same polypeptide introduced into an embryonic cell of die animal. For example, cDNA encoding 
a CXCR4; Laminin alpha 4; TIMPl; Type IV collagen alpha 1; Laminin alpha 3; Adrenomedullin; 
Thrombospondin 2; Type I collagen alpha 2; Type VI collagen alpha 2; Type VI collagen alpha 3; Latent TGFbeta 

25 binding protein 2 (LTBP2); Serine or cystein protease inhft)itor heat shock protein (HSP47); Procollagen-lysine, 

2-oxoglutarate 5-dioxygenase; connexin 43; Type IV coUagen alpha 2; Connexin 37; Ephrin Al; Laminin beta 
2; Integrin alpha 1 ; Stanniocalcin 1 ; Thrombospondin 4; or CD36 polypeptide can be used to clone genomic DNA 
encoding that polypeptide in accordance with established techniques. A portion of Hie genomic DNA encoding 
a particular CXCR4; Laminin alpha 4; TIMPl; Type IV coUagen alpha 1; Laminin alpha 3; Adrenomedullin; 

30 Thrombospondin 2; Type I collagen alpha 2; Type VI collagen alpha 2; Type VI collagen alpha 3 ; Latent TGFbeta 

binding protein 2 (LTBP2); Serine or cystein protease inhibitor heat shock protein (HSP47); Procollagen-lysine, 
2-oxoglutarate 5-dioxygenase; connexin 43; Type IV coUagen alpha 2; Connexin 37; Ephrin Al; Laminin beta 
2; Integrin alpha 1; Stanniocalcin 1; Thrombospondin 4; or CD36 polypeptide can be deleted or replaced with 
another gene, such as a gene encoding a selectable marker which can be used to monitor integration. TypicaUy, 

35 several kQobases of unaltered flanking DNA (both at the 5* and 3' ends) are included in the vector [see, e.g., 

Thomas and Capecchi, Cell, 51 :503 (1987) for a description of homologous recombination vectors]. The vector 
is introduced into an embryonic stem cell line (e.g., by electroporation) and ceUs in which the introduced DNA 
has homologously recombined with the endogenous DNA are selected [see, e.g., Li et al., CeU. 62^915 (1992)]. 
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Tbe selected cells are then injected into a blastocyst of an animal (e.g., a mouse or rat) to form aggregation 
chimms [see, e.g., Bradley, in Teratocarc inomas and Embryonic Stem Cells: A Practical Approach E. J. 
Robertson, ed. (IRL, Oxford, 1987), pp. 113-152]. A chimeric embryo can tiien be implanted into a suitable 
pseudopregnant female foster animal and the embryo brought to tenn to create a "knock out" animal. Progeny 
harboring the homologously recombined DNA in their germ cells can be identified by standard techniques and 
used to breed animals in which all cells of the animal contain the homologously recombined DNA. Knockout 
animals can be characterized for instance, by their ability to defend against certain pathological conditions and 
by their development of patiiological conditions due to absence of the CXCR4; Tj^miniti alpha 4; UMPl ; Type 
IV collagen alpha 1; Laminin alpha 3; AdrenomeduUin; Thrombospondin 2; Type I collagen alpha 2; Type VI 
collagen alpha 2; Type VI collagen alpha 3; Latent TGFbeta binding protein 2 (LTBP2); Serine or cystein protease 
inhibitor heat shock protein (HSP47); Procollagen-lysine, 2-oxoglutarate 5-dioxygenase; comiexin 43; Type IV 
collagen alpha 2; Coimexin 37; Ephrin Al; T^minin beta 2; Integrin alpha 1; Starmiocalcin 1; Thrombospondin 
4; or CD36 polypeptide. 

The efficacy of antibodies specifically binding the polypeptides identified herein and other drug 
candidates, can be tested also in the treatment of spontaneous animal tumors. A suitable target for such studies 
is the feline oral squamous cell carcinoma (SCC). Feline oral SCC is a highly invasive, malignant tumor that is 
the most common oral malignancy of cats, accounting for over 60% of the oral tumors reported in this species. 
It rarely metastasizes, to distant sites, although this low incidence of metastasis may merely be a reflection of the 
short survival times for cats with this tumor. These tumors are usually not amenable to surgery, primarily because 
of the anatomy of the feline oral cavity. At present, there is no effective treatment for this tumor. Prior to entry 
into the study, each catundergoes complete clinical examination, biopsy, and is scanned by computed tomography 
(CT). Cats diagnosed with sublingual oral squamous cell tumors are excluded fiom the study. The tongue can 
become paralyzed as a result of such tumor, and even if the treatment kills the tumor, fee animals may not be able 
to feed themselves. Each cat is treated repeatedly, over a longer period of time. Photographs of the tumors will 
be taken daily during the treatment period, and at each subsequent recheck. After treatment, each cat undergoes 
another CT scan. CT scans and thoracic radiograms are evaluated every 8 weeks thereafter. The data are 
evaluated for differences in survival, response and toxicity as compared to control groups. Positive response may 
require evidence of tumor regression, preferably with improvement of quality of life and/or increased life span. 

In addition, other spontaneous animal tumors, such as fibrosarcoma, adenocarcinoma, lymphoma, 
chrondroma, leiomyosarcoma of dogs, cats, and baboons can also be tested. Of these mammary adenocarcinoma 
in dogs and cats is a preferred model as its appearance and behavior are very similar to those in humans. 
However, the use of this model is limited by the rare occurrence of this type of tumor in animals. 

N. Screening Assavs for Drug Candidates 

Screening assays for drug candidates are designed to identify compounds that bind or complex with the 
polypeptides encoded by the genes identified herein, or otherwise interfere with the interaction of the encoded 
polypeptides with other cellular proteins. Such screening assays will include assays amenable to high-throughput 
screening of chemical libraries, making them particularly suitable for identifying small molecule drug candidates. 
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Small molecules contemplated mcliiHft icvntH*.*^,. r^^r^^^i^ «^ :^r^^^^: z i.. j- j _ _ „ • , 

^ — w-^,— w* ^wA^MUAw ovAAApvruLui^o, AAi^xuuiu^pcpuucs, picicraoiy 

soluble peptides, (poly)peptide-immunoglobuliD fusions, and, in particular, antibodies including, without 

limitation, poly- and monoclonal antibodies and antibody fragments, single-chain antibodies, anti-idiotypic 

antibodies, and chimeric or humanized v«sions of such antibodies or fragments, as well as human antibodies and 

antibody fragments. The assays can be perfomed in a variety of formats, including protein-protein binding 

assays, biochemical screraiing assays, immunoassays and ceD based assays, which are well characterized in the 



art 



All assays are common in that tiiey call for contacting the drug candidate with a polypq)tide oicoded by 
a nucleic acid identified haein under conditions and for a time sufficient to aUow diese two con5>onents to 
10 interact 

In binding assays, die interaction is binding and Ae complex formed can be isolated or detected in Ae 
reaction mixture. In a particular embodiment, tiie polypeptide encoded by the gaie identified herein or die drug 
candidate is immobilized on a solid phase, e.g., on a microtiter plate, by covalent or non-covalent «H«nhr»^Hf 
Non-covalent attachment generaUy is accomplishedby coating the solid surfece with a sohition of diepolypeptide 
and drying. Alternatively, an immobilized antibody, e.g., a monoclonal antibody, specific for the polypeptide to 
be immobilized can be used to anchor it to a soUd surface. The assay is performed by adding tiie non- 
immobilized component, which may be labeled by a detectable label, to the immobilized component, e.g., the 
coated surfece containing tiie anchored component When the reaction is complete, the non-reacted components 
are removed, e.g., by washing, and complexes anchored on the soUd surfece are detected. When the originaUy 
non-immobilized component carries a detectable label, die detection of label immobilized on the surface indicates 
that conqjlexing occurred. Where flie originally non-immobilized conqionent does not cany a label, complexing 
can be detected, for example, by using a labeled antibody specifically binding the immobilized conq>lex. 

If the candidate conq)ound interacts wifli but does not bind to a particular CXCR4; T.«Tni«iT. alpha 4; 
TIMPl; Type IV collagen a^ha 1; Laminin alpha 3; AdrenomeduUin; Thiombospondin 2; Type I collagen alpha 
2; Type VI collagim alpha 2; Type VI collagen a^ha 3; Latent TGFbeta binding protein 2 (LTBP2); Serine or 
cysteinpn>teaseinhi^itorheatshockprotem(HSP47);Procollagen-lysme,2-oxoghitar^ 

43; Type IV coUagen alpha 2; Connexin 37; ^hrin Al; Laminin beta 2; Integrin alpha 1; Stanniocalcin 1; 

Thrombospondin4;orCD36polypeptide encoded byageneidentifiedherein, its interaction widithatpolypeptide 
can be assayed by methods weU known for detecting protein-protein interactions. Such assays include traditional 
approaches, such as, cross-linking, co-immunoprecipitation, and co-purification through gradients or 
chromatographic columns. In addition, protein-protein interactions can be monitored by using a yeast-based 
genetic system described by Fields and co-workers [Fields and Song, Nature. 340:245-246 (1989); Chien et al., 
Pyoc.?J(ttl.Aw»d Soi TISA M: 9578-9582 (1991)] as disclosed by Chevray and Nathans, Proc.Natl. Acad. Sci. 

22:5789-5793 (1991)]. Many transcripticMial activators, such as yeast GAL4, consist of two physicaUy 
discrete modular domains, one acting as the DNA-binding domain, while the other one functioning as the 
transcription activation domain. The yeast expression system described in the foregoing publications (generaUy 
refened to as the "two-hybrid system") takes advantage of this property, and employs two hybrid proteins, one 
in which the target protein is fiised to the DNA-binding domain of GAM, and another, in which candidate 
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activating proteins are fused to the activation domain. The e3q>ression of a GAL 1 -/acZ reporter gene under control 
of a GAL4-activated promoter dq>ends on reconstitution of GAL4 activity via protein-protein interaction. 
Colonies containing interacting polypeptides are detected with a chromogenic substrate for P-galactosidase. A 
complete kit (MATCHMAKER'"^) for identifyingprotein-protein interactions between two specific proteins using 
the two-hybrid technique is commercially available from Clontech. This system can also be extended to map 
protein domains involved in specific protein interactions as well as to pinpoint amino acid residues that are crucial 
for these int^ctions. 

Compounds tiiat raterfere with the interaction of a CXCR4; T^minin alpha 4; TIMPl; Type IV collagen 
alpha 1; T^mmin alpha 3; Adrenomedullin; Thrombospondin 2; Type I coUagen alpha 2; Type VI collagen alpha 
2; Type VI collagen alpha 3; Latent TGFbeta binding protein 2 (LTBP2); Serine or cystein protease inhibitor heat 
shock protein (HSP47); Procollagen-lysine, 2-oxoglutarate 5-dioxygenase; connexin 43; Type IV coDagen alpha 
2; Connexin 37; Ephrin Al; Laminin beta 2; Integrin alpha 1; Stanniocalcin 1; Thrombospondin 4; or CD36- 
encoding gene identified herein and other intra- or extracellular components can be tested as follows: xisually a 
reaction mixture is prepared containing the product of the amplified gene and the intra- or extracellular component 
under conditions and for a time allowing for the iuteraction and binding of the two products. To test the abihty 
of a test compound to inhibit binding, the reaction is run in the absence and in tiie presence of the test compound. 
In addition, a placebo may be added to a third reaction mixture, to serve as positive control. The binding (complex 
fonnation) between the test compound and the intra- or extracellular component present in the mixture is 
monitored as described hereinabove. The formation of a complex in the control reaction(s) but not in the reaction 
mixture contaioing the test compound indicates that the test compound interferes witii the interaction of the test 
compound and its reaction partner. 

To assay for antagonists, the CXCR4; Laminin alpha 4; TIM? 1 ; Type IV collagen alpha 1 ; Laminin alpha 
3; Adrenomedullin; Thrombospondin 2; Type I collagen alpha 2; Type VI collagen alpha 2; Type VI collagen 
alpha 3; Latent TGFbeta binding protein 2 (LTBP2); Serine or cystein protease inhibitor heat shock protein 
(HSP47); Procollagen-lysine, 2-oxoglutarate 5-dioxygenase; connexin 43; Type IV collagen alpha 2; Coimexin 
37; Ephrin Al; Lamiiun beta 2; Integrin alpha 1; Stanniocalcin 1; Thrombospondin 4; or CD36 polypeptide may 
be added to a cell along with the compound to be screened for a particular activity and the ability of the compound 
to inhibit the activity of interest in the presence of the CXCR4; Laminin alpha 4; TEMPI ; Type IV collagen alpha 
I; Laminin alpha 3; Adrenomedullin; Thrombospondin 2; Type I collagen alpha 2; Type VI collagen alpha 2; 
Type VI collagen alpha 3; Latent TGFbeta binding protein 2 (LTBP2); Serine or cystein protease inhibitor heat 
shock protein (HSP47); Procollagen-lysine, 2-oxoglutarate 5-dioxygenase; connexin 43; Type FV collagen alpha 
2; Coimexin 37; Ephrin Al; Laminin beta 2; Integrin alpha 1; Stanniocalcin 1; Thrombospondin 4; or CD36 
polypqptide indicates that tiie compound is an antagonist to the CXCR4; Laminin alpha 4; TlMPl; Type IV 
collagen alpha 1; laminin alpha 3; Adrenomedullin; Thrombospondin 2; Type I collagen alpha 2; Type VI 
coUagen alpha 2; Type VI collagen alpha 3; Latent TGFbeta binding protein 2 (LTBP2); Serine or cystein protease 
inhibitor heat shock protein (HSP47); Procollagen-lysine, 2-oxoglutarate 5-dioxygenase; coimexin 43; Type FV 
collagen alpha 2; Connexin 37; Ephrin Al; Laminin beta 2; Integrin alpha 1; Stanniocalcin 1; Thrombospondin 
4; or CD36 polypeptide. Alternatively, antagonists may be detected by combining the CXCR4; Tj^mniii alpha 
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alpha 2; Type VI coDagen a^ha2; Type VI collagen alpha 3; Latent TGFbeta binding protein 2 (LTOP2); Serine 
or cystein protease inhibitor heat shock protein (HSP47); Procollagen-lysine, 2-oxoglutarate 5-dioxygenase; 
connexin43;TypeIVcoUagenalpha2; Conne3dn37;EphrinAl;Lamininbeta2; Integrin alpha 1; Stanniocalcin 
1; Thrcanbospondin 4; or CD36 polypeptide and apotential antag<»ust with membrane-bound CXCR4; Laminin 
alpha 4; TIMPl; lype IV collagen alpha 1; Laminin a^ha 3; AdrenomeduUin; Thrambospondin 2; Type I 
collagen alpha 2; Type VI collagen alpha 2; Type VI collagen alpha 3; Latent TGFbeta binding protein 2 
(LTBP2); Serine or cystein protease inhibitor heat shockprotein (HSP47); Procollagen-lysine, 2-oxoglutarate 5- 
dioxygenase; connexin 43; Type IV collagen alpha 2; Connexin 37; Ephrin Al; Laminin beta 2; Integrin alpha 
1; Stanniocalcin l;Thrombospondin4;orCD36polypq)tide receptors orrecombinantieceptors under ^propriate 
conditions for a competitive inhibition assay. ITie CXCRA; Laminin alpha 4; TIMPl; Type IV collagoj alpha 1; 
Laminin alpha 3; AdrenomeduUin; Thrombospondin2; Type I coUagen alpha 2; Type VI collagen alpha 2; Type 
VI collagen alpha 3 ; Latent TGFbeta binding protein 2 (LTBP2); Serine or cystein protease inhibitor heat shock 
protein (HSP47); Procollagen-lysine, 2-oxoglutarate 5-dioxygMiase; connexin 43; Type IV collagen alpha 2; 
15 Connexin 37; Ephrin Al; Laminin beta 2; Integrin alpha 1; Stanniocalcin 1; Thrombospondin 4; or CD36 

polypeptide can be labeled, such as by radioactivity, such that the number of CXCR4; T.amintn alpha 4; TIMPl ; 
Type IV collageai alpha 1 ; Laminin alpha 3; AdrenomeduUin; Thrombospondin 2; Type I coUagen alpha 2; Type 
VI coUagen alpha 2; Type VI coUagen alpha 3; Latent TGFbeta binding protein 2 (LTBP2); Serine or cystein 
protease inhibitor heat shockprotein (HSP47); ProcoUagen-lysine, 2-oxoglntarate 5-dioxygenase; connexin 43; 
Type IV coUagen alpha 2; Connexin 37; Ephrin Al; Laminin beta 2; Integrin alpha 1; Stanniocalcin 1; 
Thrombospondin 4; or CD36 polypq>tide molecules bound to flie recq>tcM- can be used to determine the 
efEsctiv«aiess of the potential antagonist The gene encoding the receptor can be identified by numerous mefliods 
knowntolfaoseof daU in the art.foexample,KgandpamiingandFACS sorting. Coheanef a/.. Cuire^ 
mTmm^m liZX^ Ch^terS (1991). Prefraably, expression cloning is employed wherein polyadenylatedRNA is 
prepared from a ceU responsive to the CXCR4; Laminin alpha 4; TIMPl; Type IV collagen alpha 1; Laminin 
alpha 3; AdrenomeduUin; Thrombospondin 2; Type I coUagen alpha 2; Type VI coUagen alpha 2; Type VI 
coUagen alpha 3; Latent TGFbeta binding protein 2 (LTBP2); Serine or cystein protease inhibitor heat shock 
protein (HSP47); ProcoUagen-lysine, 2-oxoglutarate 5-dioxygenase; connexin 43; Type IV collagen alpha 2; 
Connexin 37; Ephrin Al; Laminin beta 2; Integrin alpha 1; Stanniocalcin 1; Thrombospondin 4; or CD36 
polypeptide and a cDNA Ubrary created from this RNA is divided into pools and used to transfect COS cells or 
other ceUs that are not responsive to the CXCR4; Laminin alpha 4; TDVIPI; Type IV collagen alpha 1; Laminin 
alpha 3; AdrenomeduUin; Thrombospondin 2; Type I coUagen alpha 2; Type VI collagen alpha 2; Type VI 
coUagen alpha 3; Latent TGFbeta binding protein 2 (LTBP2); Serine or cystein protease inhibitor heat shock 
protein (HSP47); ProcoUagen-lysine, 2-oxoglutarate 5-dioxygenase; connexin 43; Type IV coUagen alpha 2; 
Connexin 37; Ephrin Al; Laminin beta 2; Integrin alpha 1; Stanniocalcin 1; Thrombospondin 4; or CD36 
polypeptide. Transfected ceUs that are grown on glass slides are exposed to labeled CXCR4; Laminin alpha 4; 
TIMPl; Type IV coUagen alpha 1; Laminin a^ha 3; AdrenomeduUin; Thrombospondin 2; Type I coUagen alpha 
2; Type VI coUagen alpha 2; Type VI coUagen alpha 3; Latent TGFbeta binding protein 2 (LTBP2); Serine or 
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cystein protease inhibitor heat shockprotein (HSP47); ProcoUagen-lysine, 2-oxoglutarate 5-dioxygenase; connexin 
43; Type TV collagen alpha 2; Connexin 37; Ephrin Al; Laminin beta 2; Integrin alpha 1; Stanniocalcin 1; 
Thrombospondin 4; or CD36 polypeptide. The CXCR4; T jiTninin alpha 4; TIMPl; Type IV collagen alpha 1 ; 
laminin alpha 3; AdrenomeduUin; Thrombospondin 2; Type I collagen alpha 2; Type VI collagen alpha 2; Type 
VI collagen alpha 3; Latent TGFbeta binding protein 2 (LTBP2); Serine or cystein protease inhibitor heat shock 
protein (HSP47); Procollagen-lysine, 2-oxoglutarate 5-dioxygenase; connexin 43; Type IV collagen alpha 2; 
Connexin 37; Ephrin Al; T^minin beta 2; Integrin alpha 1; Stanniocalcin 1; Thrombospondin 4; or CD36 
polypeptide can be labeled by a variety of means including iodination or inclusion of a recognition site for a site- 
specific protein kinase. Following fixation and incubation, the slides are subjected to autoradiographic analysis. 
Positive pools are identified and sub-pools are prepared and re-transfected using an interactive sub-pooling and 
re-screening process, eventually yielding a single clone that encodes the putative receptor. 

As an alternative approach for receptor identification, labeled CXCR4; Laminin alpha 4; TEMPI ; Type 
TV collagen alpha 1; Laminin alpha 3; AdrenomeduUin; Thrombospondin 2; Type I collagen alpha 2; Type VI 
collagen alpha 2; Type VI collagen alpha 3 ; Latent TGFbeta binding protein 2 (LTBP2); Serine or cystein protease 
inhibitor heat shock protein (HSP47); Procollagen-lysine, 2-oxoglutarate 5-dioxygenase; connexin 43; Type IV 
collagen alpha 2; Connexin 37; Ephrin Al; Laminin beta 2; Integrin alpha 1; Stanniocalcin 1; Thrombospondin 
4; or CD36 polypeptide can be photoafQnity-linked with cell membrane or extract preparations that express the 
receptor molecule. Cross-linked material is resolved by PAGE and exposed to X-ray film. The labded complex 
containing &e receptor can be excised, resolved into peptide firagments, and subjected to protein micro- 
sequencing. The amino acid sequ^ce obtained firom micro-sequencing would be used to design a set of 
degenerate oligonucleotide probes to screen a cDNA library to identify the gene encoding the putative receptor. 

In another assay for antagonists, mammaUan cells or a membrane preparation expressing the receptor 
would be incubated with labeled CXCR4; Laminin alpha 4; TIMPl; Type IV collagen alpha 1; Laminin alpha 3; 
AdrenomeduUin; Thrombospondin 2; Type I coUagen alpha 2; Type VI coUagen alpha 2; Type VI coUagen alpha 
3; Latent TGFbeta binding protein 2 (LTBP2); Serine or cystein protease inhibitor heat shock protein (HSP47); 
ProcoUagen-lysine, 2-oxoglutarate 5-dioxygenase; connexin 43; Type IV coUagen alpha 2; Connexin 37; Ephrin 
Al ; La minin beta 2; Integrin alpha 1; Stanniocalcin 1 ; Thrombospondin 4; or CD36 polypeptide in the presence 
of the candidate compound. The ability of the compound to enhance or block this interaction could then be 
measured. More specific examples of potential antagonists include an oligonucleotide that binds to the 

fusions of inmiunoglobulin with the CXCR4; Laminin alpha 4; TIMP 1 ; Type IV coUagen alpha 1 ; Laminin alpha 
3; AdrenomeduUin; Thrombospondin 2; Type I coUagen alpha 2; Type VI collagen alpha 2; Type VI coUagen 
alpha 3; Latent TGFbeta binding protein 2 (LTBP2); Serine or cystein protease inhibitor heat shock protein 
(HSP47); Procollagen-lysine, 2-oxoglutarate 5-dioxygenase; connexin 43; Type IV collagen alpha 2; Connexin 
37; Ephrin Al ; T.ammin beta 2; Integrin alpha 1 ; Stanniocalcin 1 ; Thrombospondin 4; or CD36 polypeptide, and, 
in particular, antibodies including, without limitation, poly- and monoclonal antibodies and antibody firagments, 
single-chain antibodies, anti-idiotic antibodies, and chimeric or himianized versions of such antibodies or 
fragments, as weU as human antibodies and antibody fragments. Alternatively, a potential antagonist may be a 
closely related protein, for «ample, a mutated form of the CXCR4; T^Tninin alpha 4; TIMPl; Type IV collagen 
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2; Type VI collagen alpha 3 ; Latent TGFbeta binding protein 2 (LTBP2); Serine or cystein protease inhibitor heat 
shock protein (HSP47); Procollagen-lysine, 2-oxoglutaratc 5-dioxygenase; connexin 43; Type IV collagen alpha 
2; Connexin 37; Ephrin Al; Laminin beta 2; Integrin alpha 1; Stanniocalcin 1; Thrombospondin 4; or CD36 
5 polypeptide that recognizes the receptor but imparts no effect, thereby competitively inhibiting the action of the 

CXCR4;Lamininalpha4;TIMPl;TypeIVcoUagenalpha 1; Laminin a]pha3;Adrenomedullin; Thrombospondin 
2; Type I collagen alpha 2; Type VI collagen alpha 2; Type VI collagen alpha 3; Latent TGFbeta binding proteia 
2 (LTBP2); Serine or cystein protease inhibitor heat shock protein (HSP47); Procollagen-lysine, 2-oxoglutarate 
5-dioxygenase; connexin 43; Type IV collagen alpha 2; Connexin 37; Ephrin Al ; Trfiminin beta 2; Integrin alpha 

10 1 ; Stanniocalcin 1; Thrombospondin 4; or CD36 polypeptide. 

Another potential CXCR4; T^amiTifn alpha 4; TIMPl; Type IV collagen alpha 1; T.aTniniTi alpha 3; 
AdrmomeduUin; Thrombospondin 2; Type I collagen alpha 2; Type VI collagen alpha 2; Type VI collagen alpha 
3; Latent TGFbeta binding protein 2 (LTBF2); Serine or cystein protease inhibitor heat shock protein (HSP47); 
Procollagen-lysine, 2-oxoglutarate 5-dioxygenase; connexin 43; IVpe IV collagen alpha 2; Connexin 37; Ephrin 

15 Al ; Laminin beta 2; Integrin alpha 1 ; Stanniocalcin 1 ; Thrombospondin 4; or CD36poiypeptide antagonist is an 

antisense RNA or DNA construct prepared using antisense technology, where, e.g.; an antisense RNA or DNA 
molecule acts to block directly the translation of mRNA by hybridizing to targeted mRNA and preventing protein 
translation. Antisense technology can be used to control gene expression through triple-helix formation or 
antisense DNA or RNA, both of which methods are based on binding of a polynucleotide to DNA or RNA. For 

20 example, the 5* coding portion of the polynucleotide sequence, which encodes the mature CXCR4; Laminin alpha 

4; TIMPl; Type IV collagen alpha 1; T>aminin alpha 3; AdrenomeduUin; Thrombospondin 2; Type I collagen 
alpha 2; Type VI collagen alpha 2; Type VI collagen alpha 3 ; Latent TGFbeta binding protein 2 (LTBP2); Serine 
or cystein protease inhibitor heat shock protein (HSP47); Procollagen-lysine, 2-oxoglutarate 5-dioxygenase; 
connexin 43; Type IV collagen alpha 2; Cozmexin 37; Ephrin Al ; T^minin beta 2; Integrin alpha 1 ; Stanniocalcin 

25 1 ; Thrombospondin 4; or CD36 polypeptide herein, is used to design an antisense RNA oligonucleotide of from 

about 10 to 40 base pairs in length. A DNA oligonucleotide is designed to be complementary to a region of the 
gene involved in transcription (triple helix - see, Lee et aL, Nucl. Acids Res., ^:3073 (1979); Cooney et al.. 
Science^ 241: 456 (1988); Dervan et al. Science. 251:1360 (1991)), thereby preventing transcription and the 
production of the CXCR4; Laminin alpha 4; TIMPl ; Type IV collagen alpha 1 ; Laminin alpha 3; Adrenomedullin; 

30 Thrombospondin 2; Type I collagen alpha 2; Type VI collagen alpha 2; Type VI collagen alpha 3 ; Latent TGFbeta 

binding protein 2 (L'IBP2); Serine or cystein protease inhibitor heat shock protein (HSP47); Procollagen-lysine, 
2-oxoglutarate 5-dioxygenase; connexin 43; Type IV collagen alpha 2; Connexin 37; Ephrin Al; Laminin beta 
2; Integrin alpha 1; Stanniocalcin 1; Thrombospondin 4; or CD36 polypeptide. The antisense RNA 
oligonucleotide hybridizes to the mRNA in vivo and blocks translation of the mRNA molecule into the CXCR4; 
35 Laminin alpha 4; TIMP 1 ; Type IV collagen alpha 1 ; Laminin alpha 3 ; Adrenomedullin; Thrombospondin 2; Type 

I collagen alpha 2; Type VI collagen alpha 2; Type VI collagen alpha 3; Latent TGFbeta binding protein 2 
(LTBP2); Serine or cystein protease inhibitor heat shock protein (HSP47); Piocollagen-l3^ine, 2-oxoglutaxate 5- 
dioxygenase; conn^dn 43; Type IV collagen alpha 2; Connexin 37; Ephrin Al; T^minm beta 2; Integrin alpha 
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1; Stanniocalcin 1; Hironibospondin 4; or CD36 polypeptide (antisense - Okano, Neurochem. . 56:560 (1991); 
Oligodeoxvnucleotid es as Antisense Inhibitors of Gene Expression (CRC Press: Boca Raton, FL, 1988), The 
oligonucleotides described above can also be delivered to cells such that the antisense RNA or DNA may be 
expressed in vivo to inhibit production of the CXCR4; T^minin alpha 4; TEMPI; Type IV collagen alpha 1; 
5 Laminin a^ha 3; AdrenomeduUin; Thrombospondin 2; Type I collagen alpha 2; Type VI collagen alpha 2; Type 

VI collagen alpha 3; Latent TGFbeta binding protein 2 {LTBP2); Serine or cystein protease inhibitor heat shock 
protein (HSP47); Procollagen-lysine, 2-oxoglutarate 5-dioxygenase; connexin 43; Type IV collagen alpha 2; 
Connexin 37; Ephrin Al; Laniinin beta 2; Integrin alpha 1; Stanniocalcin 1; Thrombospondin 4; or CD36 
polypeptide. When antisense DNA is used, oligodeoxynbonucleotides derived from the translation-initiation site, 

10 e^., between about -10 and +10 positions of the target gene nucleotide sequence, are preferred. 

Antisense RNA or DNA molecules are generally at least about 5 bases in length, about 1 0 bases in length, 
about 15 bases in length, about 20 bases in length, about 25 bases in length, about 30 bases in length, about 35 
bases in length, about 40 bases in length, about 45 bases in length, about 50 bases in length, about 55 bases in 
length, about 60 bases in length, about 65 bases in length, about 70 bases in length, about 75 bases in length, about 

15 80 bases in length, abcmt 85 bases in length, about 90 bases in length, about 95 bases in length, about 100 bases 

in length, or more. 

Poiential-antagonists include small molecules that bind to the active site, the recqjtor binding site, or 
growth factor or other relevant binding site of the CXCR4; Laminin alpha 4; TIMPl ; Type IV collagen alpha 1 ; 
Laminin alpha 3; AdrenomeduUin; Thrombospondin 2; Type I collagen alpha 2; Type VI collagen alpha 2; Type 

20 VI collagen alpha 3; Latent TGFbeta binding protein 2 (LTBP2); Serine or cystein protease inhibitor heat shock 

protein (HSP47); Procollagen-lysine, 2-oxoglutarate 5-dioxygenase; connexin 43; Type IV collagen alpha 2; 
Connexin 37; Ephrin Al; T .a inin i n beta 2; Integrin alpha 1; Staimiocalcin 1; Thrombospondin 4; or CD36 
polypeptide, thereby blocking the normal biological activity of the CXCR4; Laminin alpha 4; TIMPl; Type IV 
collagen alpha 1; laminin alpha 3; AdrenomeduUin; Thrombospondin 2; Type I coUagen alpha 2; Type VI 

25 coUagenalpha2;TypeVIcollagenalpha3;LatentTGFbetabindingprotem2 (LTBP2); Serine or cystein protease 

inhibitor heat shock protein (HSP47); ProcoUagen-lysine, 2-oxoglutarate 5-dioxygenase; cormexin 43; Type IV 
collagen alpha 2; Connexin 37; Ephrin Al; Laminin beta 2; Integrin alpha 1; Stanniocalcin 1; Thrombospondin 
4; or CD36 polypeptide. Examples of smaU molecules include, but are not limited to, small peptides or peptide- 
like molecules, preferably soluble peptides, and synthetic non-peptidyl organic or inorganic compoxmds. 

Ribozymes are enzymatic RNA molecules capable of catalyzing the specific cleavage of RNA. 
Ribozymes act by sequence-specific hybridization to the complementary targetRNA, foUowed by endonucleolytic 
cleavage. Specific ribozyme cleavage sites within a potential RNA target can be identified by known techniques. 
For further details see, e,g., Rossi, Current Biology. 4:469-471 (1994), and PCT pubhcation No. WO 97/33551 
(published September 18, 1997). 

Nucleic acid molecules in triple-helix formation used to inhibit transcription should be single-stranded 
and composed of deoxynucleotides. The base composition of these oUgonucleotides is designed such tiiat it 
promotes triple-helix formation via Hoogsteoi base-pairing rules, which generally require sizeable stretches of 
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Slipra, 

These small molecules can be identified by any one or more of the screening assays discussed 
hereinabove and/or by any other screening techniques well known for those skilled in the art 

5 

O. Compositions and Methods for the Treatment of Tumors 

The compositions useful in the treatment of tumors associated with the amplification of the genes 
identified herein include, without limitation, antibodies, small organic and inorganic molecules, peptides, 
phosphopeptides, antisense andribozyme molecules, triple helix molecules, etc., that inhibit the eiqmssion and/or 

1 0 activity of the target gene product 

For example, antisense RNA and RNA molecules act to directly block the translation of mRNA by 
hybridizing to targeted mRNA and prevmting protein translation. When antisense DNA is used, 
oligodeoxyribonucleotides derived firom the translation initiation site, e.g., between about -10 and +10 positions 
of the target gene nucleotide sequence, are preferred. 

15 Ribozymes are enzymatic RNA molecules capable of catalyzing the specific cleavage of RNA. 

Ribozymes act by sequence-specific hybridization to the complementary target RNA, followed by endonucleolytic 
cleavage. Specific ribozyme cleavage sites within a potential RNA target can be identified by known techniques. 
For further details see, e.g., Rossi, Current Bioloev. 4:469-471 (1994), and PCT pubhcation No. WO 97/33551 
(published September 18, 1997). 

20 Nucleic acid molecules in triple helix formation used to inhibit transcription should be single-stranded 

and composed of deoxynucleotides. The base composition of these oligonucleotides is designed such that it 
promotes tr^>le helix formation via Hoogsteen base pairing rules, which generally require sizeable stretches of 
purines or pyrimidines on one strand of a duplex. For further details see^ e.g,, PCT publication No. WO 97/3355 1 , 

25 These molecules can be identified by any or any combination of the screening assays discussed 

hereinabove and/or by any otiier screening techniques well known for those skilled in the art 

P. Antibodies 

Some of the most promising drug candidates according to the present iavention are antibodies and 
30 antibody fiagments which may inhibit the production or the gene product of the amplified genes identified h^ein 

and/or reduce the activity of the gene products. 

1. Polyclonal Antibodies 
Methods of preparing polyclonal antibodies are known to the skilled artisan. Polyclonal antibodies can 
35 be raised in a mammal, for example, by one or more injections of an inmiunizing agent and, if desired, an 

adjuvant Typically, the immunizing agent and/or adjuvant will be injected in the mammal by multiple 
subcutaneous or intraperitoneal injections. The inununizing agent may include the CXCR4; Tri>nit«m a^ha 4; 
TIMP 1 ; Type IV collagen a^ha 1 ; T^minw alpha 3 ; AdrenomeduUin; Thrombospondin 2 ; Type I collagen alpha 
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2; Type VI collagen alpha 2; Type VI collagen alpha 3; Latent TCFbeta binding protein 2 (LTBP2); Serine or 

cy5teinproteaseiitfiibitorheatshockprotein(HSP47);ftocolla^^^ 

43; Type IV collagen alpha 2; Connexin 37; Ephrin Al; Laminin beta 2; Integrin a^ha 1; Stanniocalcin 1; 
Thrombospondin 4; or CD26 polypeptide or a fusion protein thereof. It may be use&I to conjugate the 
immnnizmg agent to a protein known to be immunogenic in the mammal being immunized. Examples of such 
immunogenic proteins include but are not limited to keyhole Umpet hemocyanin, scrum albumin, bovine 
thyroglobulin, and soybean trypsin inhibitor. Examples of adjuvants which may be employed include Freund's 
complete adjuvant and MPL-TDM adjuvant (monophosphoiyl Lipid A, synthetic trehalose dicoiynomycolate). 
The immunization protocol may be selected by one skilled in flie art widiout undue experimentation. 

2. Monoclonal Antibodies 

The anti-CXCR4; anti-Laminin alpha4; anti-TD^l; anti-Type rv coUagen alpha 1; anti-Lami^ 
3; anti-Adrenomedullin; anti-Thrombospondin 2; anti-Type I collagen alpha 2; anti-Type VI collagen alpha 2; 
anti-Type VI collagen alpha 3; anti-Latent TGFbeta binding protein 2 (anti-LTBP2); anti-Serine or cysteiri 
protease inhibitor heat shock protein (anti-HSP47); anti-ProcoUagen-lysine, 2-oxoglutarate 5-dioxygenase; anti- 
connexin43;anti-TyperVcollagenalpha2;anti-Comiexin37;anti-EphrinAl;anti-Lamininbeta2;M^^ . 
alpha 1; aati-Stanniocalcm 1; aati-Thrombospondin 4; or anti-CD36 polypeptide antibodies may. alternatively, 
be monoclonal antibodies. Monoclonal antibodies may be prepared using hybridoma methods, such as those 
described by Kohler and Milstein. Jfeture, 256:495 (1975). In a hybridoma mediod. a mouse, hamster, or other 
appropriate host animal, is typicaUy immunized with an immmiizing agent to elicit lymphocytes that produce or 
are capable of producing antibodies that will specifically bind to the immunizing agent Alternatively, the 
lymphocytes may be inmiunized in vitro. 

The immunizing agent wUl typically include the CXCRA; Laminin alpha 4; TIMPl; Type IV collagen 
alpha 1; Laminin alpha 3; Adrenomedullin; Thrombospondin2; TypelcoUagen alpha2; Type VI collagen alpha 

2; Type VI coUagenalpha3;Latent TGFbeta bindingprotein2(LTBP2);Serine or cysteinproteaseinhibitorheat 
shockprotein (HSP47); Procollagen-lysine. 2-oxoglutarate 5-dioxygenase; comiexin 43; Type IV collagen alpha 
2; Connexin 37; Ephrin Al; Laminin beta 2; Integrin alpha 1; Stanniocalcin 1; Thrombospondin 4; or CD36 
polypeptide, including fragments, or a fusion protein of such protein or a fragment thereof. Generally, eidier 

perq,heralbloodlyrnphocytes('TBLs")areusedif cellsofhmnan origin are desired, or spleen cellsorl^^^ 
cells are used if non-human mammalian sources are desired. The lymphocytes are then fused with an 
hnmortalized ceU line using a suitable fusing agent, such as polyediylene glycol, to form a hybridoma ceU 
[Coding. Monoclona1AnrihodirrFnncipl<;^qpdPn.cticp AcademicPress.(1986)pp. 59-103]. ImmortahzedceU 
lines are usuaUy transformed mammalian cells, particularly myeloma cells of rodent, bovine and human origin. 

Usudly.ratormousemyelonmceU lines are employed Thehybridoma cells may be culturedmasuitablecuta^ 
medium that preferably contains one or more substances that mhibit the growth or survival of the unfiised. 
immortalized ceUs. For example, if the parental cells lack fee enzyme hypoxanthine guanine phosphoribosyl . 
transferase (HGPRT or HPRT). the culture medimn for the hybridomas typically win im^lude hypoxanthine, 
aminppterin, and thymidine ("HAT medium"), which substances prevent the growth of HGPRT-deficient cells. 
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antibody by the selected antibody-producing cells, and are sensitive to a medium such as HAT medium. More 
preferred immortalized cell lines are murine myeloma lines, which can be obtained, for instance, from the Salk 
Institute Cell Distribution Center, San Diego, California and the American Type Culture Collection (ATCC), 
5 Manassas, Virginia. Human myeloma and mouse-himian heteromyeloma cell lines also have been described for 

the producti<m of human monoclonal antibodies [Kozbor, T Tmmunnl , 133 :3001 (1984); Brodeur ei aL^ 
Monoclonal Antibodv Production Techniques and Applications, Marcel Dekker, Inc., New York, (1987) pp. 5 1- 
63]. 

The culture medium in which the hybridoma cells are cultured can tiien be assayed for the presrace of 
10 monoclonal antibodies directed against CXCR4; T^minin alpha 4; UMPl; Type IV collagen alpha 1; T . ^miniTi 

alpha 3; Adrenomedullin; Thrombospondin 2; Type I collagen alpha 2; Type VI collagen alpha 2; Type VI 
collagen alpha 3; Latent TGFbeta binding protein 2 (LTBP2); Serine or cystein protease inhibitor heat shock 
protem (HSP47); Procollagen-lysine, 2-oxoglutarate S-dioxygenase; connexin 43; Type IV collagen alpha 2; 
Connexin 37; Ephrin Al; T^mfnin beta 2; Integrin alpha 1; Stanniocalcin 1; Thrombospondin 4; or CD36. 
15 Preferably, the binding specificity of monoclonal antibodies produced by the hybridoma cells is determined by 

immunoprec^itation or by an in vitro binding assay, such as radioimmunoassay (RIA) or enzyme-linked 
immimoabsorbent assay (EUSA). Such techniques and assays are known in the art The binding affinity of the 
monoclonal antibody can, for example, be determined by the Scatchard analysis of Munson and Pollard, Anal. 
Biochem., 107:220 (1980). 

20 After the desired hybridoma cells are identified, the clones may be subcloned by limiting dilution 

procedures and grown by standard methods [Coding, ^^ra]. Suitable culture media for this purpose include, for 
example, Dulbecco's Modified Eagle's Medium and RPMI- 1 640 medium. Alternatively, the hybridoma cells may 
be grown in vivo as ascites in a mammal. 

The monoclonal antibodies secreted by &e subclones may be isolated or purified from the culture 

25 medium or ascites fluid by conventional immunoglobulin purification procedures such as, for example, protein 

A-Sepharose, hydroxylapatite chromatography, gel electrophoresis, dialysis, or affinity chromatography. 

The monoclonal antibodies may also be made by recombinant DNA miethods, such as those described 
in U.S. Patent No. 4,8 16,567. DNA encoding the monoclonal antibodies of the invention can be readily isolated 
and sequenced using conventional procedures (e.g., by using oligonucleotide probes that are capable of binding 

30 specifically to genes encoding the heavy and light chains of murine antibodies). The hybridoma cells of the 

invention serve as a preferred source of such DNA. Once isolated, the DNA may be placed into expression 
vectors, which are then transfected into host cells such as simian COS cells, Chinese hamster ovaiy (CHO) cells, 
or myeloma cells that do not otherwise produce immunoglobulin protein, to obtain the synthesis of monoclonal 
antibodies in the recombinant host cells. The DNA also may be modified, for example, by substituting the coding 

35 sequence for human heavy and lig^t chain constant domains in place of tiie homologous murine sequences [U.S. 

Patent No. 4,816,567; Morrison et aL^ supra] or by covalently joining to the immunoglobulin coding sequence 
all or part of the coding sequence for a non-immunoglobulin polypeptide. Such a non-immunoglobulin 
polypeptide can be substituted for the constant domains of an antibody of the invention, or can be substituted for 
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the variable domains of one antigen-combining site of an antibody of the invention to create a chimeric bivalent 
antibody. 

The antibodies may be monovalent antibodies. Methods for preparing monovalent antibodies are well 
known in the art For example, one method involves recombinant expression of immunoglobulin light chain and 
modified heavy chain. The heavy chain is truncated generally at any point in the Fc region so as to prevent hea v^^ 
chain crosslinking. Altematively, the relevant cysteine residues are substituted with another amino acid residue 
or are deleted so as to prevent crosslinking. 

In vitro methods are also suitable for preparing monovalent antibodies. Digestion of antibodies to 
produce fragments thereof particularly. Fab fragments, can be accomplished using routine techniques known in 
the art 

3. Human an d Human ized Antibodies 

The anti-CXCR4; anti-Laminin alpha 4; anti-TEMPl ; anti-Type IV collagen alpha 1 ; anti-Laminin alpha 
3; anti-Adrenomedullin; anti-Thrombospondin 2; anti-Type I collagen alpha 2; anti-Type VI collagen alpha 2; 
anti-Type VI coUagen alpha 3; anti-Latent TGFbeta binding protein 2 (anti-LTBP2); anti-Serine or cystein 
protease inhibitor heat shock protein {anti-HSP47); anti-Procollagen-lysine, 2-oxoglutarate 5-dioxygenase; anti- 
coimexin 43; anti-Type IV collagen alpha 2; anti-Connexin 37; anti-Ephrin Al; anti-Laminin beta 2; anti-Integrin 
alpha 1; sinti-Stanniocalcin 1; anti-Thrombospondin 4; or anti-CD3 6 polypeptide antibodies may hulher comprise 
humanized antibodies or human antibodies. Humanized forms of non-human (^.g., murine) antibodies are 
chimeric immunoglobulins, immimoglobulin chains or fragments thereof (such as Fv, Fab, Fab', FCab^a or other 
antigen-binding subsequences of antibodies) which contain minimal sequence derived from non-himian 
immunoglobuliiL Humanized antibodies include human immunoglobulins (recipient antibody) in which residues 
from a complementary determining region (CDR) of the recipient are replaced by residues from a CDR of a non- 
human species (donor antibody) such as mouse, rat or rabbit having the desired specificity, afBnity and capacity. 
In some instances, Fv framework residues of the human inununoglobulin are replaced by corresponding non^ 
himian residues. Humanized antibodies may also comprise residues which are foimd neither in the recipient 
antibody nor in the imported CDR or framework sequences. In general, the humanized antibody will comprise 
substantiaUy all of at least one, and typically two, variable domains, in wliich all or substantially all of the CDR 
regions correspond to those of a non-human immunoglobulin and all or substantially all of the FR regions are 
those of a hmnan immunoglobulin consensus sequence. The humanized antibody optimally also will comprise 
at least a portion of an inmiunoglobulin constant region (Fc), typically that of a human immunoglobulin [Jones 
et al. Nature. 221:522-525 (1986); Riechmann et aL, Nature . 332:323-329 (1988); and Presta, Curr. Oo. Struct. 
BioL. 2:593-596 (1992)]. 

Methods for humanizing non-human antibodies are well known in the art. Generally, a humanized 
antibody has one or more amino acid residues introduced into it from a source which is non-hiunan. These non- 
human amino acid residues are ofren referred to as "import" residues, which are typicaUy taken from an "import" 
variable domain. Humanization can be essentially performed following the method of Winter and co-workers 
[Jones et al. Nature. 321:522-525 (1986); Riechmann et al.. Nature. 332:323-327 (1988); Verhoeyen et al., 
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of a human antibody. Accordingly, such "humanized" antibodies are chimeric antibodies (U.S. Patent No. 
4,816,567), wherein substantially less than an intact human variable domain has been substituted by the 
corresponding sequence from a non-human species. In practice, humanized antibodies are typically human 

5 antibodies in which some CDRresidues andpossibly some FR residues are substituted by residues from analogous 

sites in rodent antibodies. 

Human antibodies can also be produced using various techniques known in the art, including phage 
display libraries [Hoogenboom and Winter, J. Mol. Biol.. 227:381 (1991); Maris et al., J. Mol. Biol., 222:581 
(1991)]. The techniques of Cole et al., and Boemer et aL, are also available for the prqaaration of human 

10 monoclonal antibodies (Cole et al. Monoclonal Antibodies an d Cancer Therapy. Alan R. Liss, p. 77 (1985) and 

Boemer et aL, T TrnmunoL. 147(l):86-95 (1991)]. Similarly, human antibodies can be made by introducing of 
human immunoglobulin loci into transgenic animals, eg., mice in which the endogenous immunoglobulin genes 
have been partially or completely inactivated. I^pon challenge, human antibody production is observed, which 
closely resembles that seen in humans in all req)ects, including gene rearrangement, assembly, and antibody 

15 repertoire. This approach is described, for exan:q>le, in U.S. Patent Nos. 5,545,807; 5,545,806; 5,569,825; 

5,625,126; 5,633,425; 5,661,016, and in the following scientific pubUcations: Marks et al, Bio/Technology, 
10:779-783 (1992); Lonberg et a/., Nati^ 368:856-859 (1994); Morrison, Nature. 368:8 12-13 (1994); Fishwild 
et g/.. Nature Biotechnology, 14:845-51 (1996); Neuberger, Nature Biote chnology. 14:826 (1996); Lonberg and 
Huszar, Tntftm Rftv TfTununnL. 13:65-93 (1995). 

20 

4. Antibody Dependent Enzvme Mediated Prodr ug Therapy f ADEPTS 

The antibodies of the present invention may also be used in ADEPT by conjugating the antibody to a 
prodrug-activating enzyme which converts a prodmg (e.g., a peptidyl chemotherapeutic agent, see WO 8 1/01 145) 
to an active anti-cancer drug. See, for Manq)le, WO 88/07378 and U. S. Patent No. 4,975^78. 

25 The enzyme component of the immunoconjugate useful for ADEPT includes any enzyme capable of 

acting on a prodmg in such as way so as to convert it into its more active, cytotoxic form. 

Enzymes that are useful in the method of tiiis invention include, but are not limited to, glycosidase, 
glucose oxidase, human lysosyme, human glucuronidase, alkaline phosphatase useful for converting phosphate- 
containmg prodrugs into firee drugs; aiylsulfatase useful for converting sulfate-containing prodrugs into firee drags; 

30 cytosine deamioase useful for converting non-toxic 5-fluorocytosine into the anti-cancer dmg 5-fluorouracil; 

proteases, such as serratia protease, thennolysin, subtilisin, carboxypeptidases {e,g,, carboxypeptidase G2 and 
carboxypeptidase A) andcathepsins (suchas cathepsinsB andL), that are useful for converting peptide-containing 
prodrugs into free drugs; D-alanylcarboxypeptidases, useful for converting prodrugs that contain D-amino acid 
substituents; carbohydrate-cleaving enzymes such as p-galactosidase and neuraminidase useful for converting 

35 glycosylated prodrugs into free drags; p-lactamase useful for converting drags derivatized with p-lactams into free 

drags; and penicilhn amidases, such as penicillin Vamidase or praoiciUin G amidase, useful for converting drags 
derivatized at their amine nitrogens wiA phenoxyacetyl or phenylacetyl groups, respectively, into free drags. 
Alternatively, antibodies with enzymatic activity, also known in the art as "abzymes" can be used to convert the 
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prodrugs of the invention into ftee active drugs {see, e,g., Massey, Namre, 328:457-458 (1987)). Antibody- 
abzyme conjugates can be prepared as described herein for delivery of the abzyme to a tumor cell population. 

The enzymes of this invention can be covalently bound to the anti-CXCR4; anti-Laminin alpha 4; anti- 
TIMPl; anti-Type IV collagen alpha 1; anti-Laminin alpha 3; anti-Adienomedullin; anti-Thrombospondin2; anti- 
5 Type I collagen alpha 2; anti-Type VI collagen alpha 2; anti-Type VI collagen alpha 3; anti-Latent TGFbeta 

binding protein 2 (anti-LIBP2); anti-Serine or cystein protease inhibitor heat shock protein (anti-HSP47); anti- 
ProcoUagen-lysine, 2-oxoglutarate5-dioxygenase; anti-connexin43; anti-Type IV collagen alpha 2; anti-Connexin 
37; anti-Ephrin Al; anti-Laminin beta 2; anti-Integrin alpha 1; anti-Stanniocalcin 1; anti-Thrombospondin 4; or 
anti-CD36 polypeptide antibodies by techniques well known in the art such as the use of the heterobifunctional 
10 cross-linking agents discussed above. Alternatively, fusion proteins comprising at least the antigen binding region 

of the antibody of the invention linked to at least a functionally active portion of an enzyme of the invention can 
be constructed using recombinant DNA techniques well known in the art {see, e.g., Neuberger et al^ Nature. 
212:604-608(1984)). 

5. Bispecific Antibodies 

Bispecific antibodies are monoclonal, preferably human or humanized, antibodies that have binding 
specificities for at least two different antigens. In the present case, one of the binding specificities is for the 
CXCR4; Laminin alpha 4; TIM? 1 ; Type IV collagen alpha 1 ; T^minin alpha 3 ; AdrenomeduUin; Thrombospondin 
2; Type I collagen alpha 2; Type VI collagen alpha 2; Type VI collagen alpha 3; Latent TGFbeta binding protein 
2 (LTBP2); Serine or cystein protease inhibitor heat shock protein (HSP47); Procollagen-lysine, 2-oxoglutarate 
20 5-dioxygenase; connexin 43; Type IV collagen alpha 2; Connexin 37; Ephrin Al ; Laminin beta 2; Integrin alpha 

1; Stanniocalcin 1; Thrombospondin 4; or CD36 the other one is for any otiier antigen, and preferably for a cell- 
surface protein or receptor or receptor subunit 

Methods for making bispecific antibodies are known in the art Traditionally, the recombmantproduction 
ofbispecific antibodies is based on the co-expression of two immunoglobulin heavy-chain/light-chain pairs, where 
25 the two heavy chains have different specificities (Milstein and Cuello, Nature. 305:537-539 [1983]). Because of 

the random assortment of immunoglobuhn heavy and light chains, these hybridomas (quadromas) produce a 
potential mixture often different antibody molecules, of which only one has the correct bispecific structure. The 
purification of the correct molecule is usually accomplished by affinity chromatography steps. Similar procedures 
are disclosed in WO 93/08829, pubUshed 1 3 May 1 993, and in Traunecker et al, EMBQJ. . 10:3655-3659 (1 99 1). 

Antibody variable domains with the desired binding specificities (antibody-antigen combining sites) can 
be fiised to immunoglobulin constant domain sequences . The fusion preferably is with an immunoglobuhn heavy- 
chain constant domain, conqjrising at least part of the hinge, CH2, and CH3 regions. It is preferred to have the 
first heavy-chain constant region (CHI) containing the site necessary for light-cham binding present in at least 
one of the fiisions, DNAs encoding the immunoglobulin heavy-chain fiisions and, if desired, the immunoglobulin 
light chain, are inserted into separate expression vectors, and are co-transfected into a suitable host organism. For 
further details of generating bispecific antibodies see, for example, Suresh et al. Methods in Fti'^ aI^^, 
121:210(1986). 
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According to snotiior Z'ppTOZzli dsGcribcd in ^/O 96/Z7011 the intsrfiicc bctvV'ccn c pciir of cntibcdy 
molecules can be engineered to maximize the percentage of heterodimers which are recovered from recombinant 
cell culture. The prefmed inter£ace comprises at least a part of the CHS region of an antibody constant domain. 
In tills method, one or more small amino acid side chains from the interface of the first antibody molecule are 
replaced with larger side chains (e,g.y tyrosine or tryptophan). Compensatory "cavities'* of identical or similar size 
to the large side chain(s) are created on the inter&ce of the second antibody molecule by rq)lacing large amino 
acid side chains with smaller ones alanine or threonine). This provides a mechanism for increasing the jdeld 
of the heterodimer over ofhsr unwanted end-products such as homodimers. 

Bispecific antibodies can be prepared as full length antibodies or antibody fragments (e.g., F(ab')2 
bispecific antibodies). Techniques for generating bispecific antibodies from antibody fragments have been 
described in the literature. For example, bispecific antibodies can be prepared using chemical linkage. Brennan 
et ai.y Science. 229 :81 (1985) describe a procedure wherein intact antibodies are proteolytically cleaved to 
generate F(ab*)2 fiagments. These fragments are reduced in the presence of the dithiol complexing agent sodium 
arsenite to stabilisse vicinal dithiols and prevent intermolecular disulfide formation. The Fab* fragments graerated 
are then converted to thionitrobenzoate (TNB) derivatives. One of the Fab-TNB derivatives is then reconverted 
to the Fab*-thiol by reduction with mercaptoethylamine and is mixed with an equimolar amount of the other Fab - 
TNB derivative to form the bispecific antibody. The bispecific antibodies produced can be used as agents for the 
selective immobilization of enzymes. 

Fab* fragments may be direcdy recovered from E. coli and chemically coupled to fomi bispecific 
antibodies. Shalaby et al., J. Exp. Med.. 175:217-225 (1992) describe the production of a fully humanized 
bispecific antibody F(ab')2 molecule. Each Fab' fragment was separately secreted from E. coli and subjected to 
directed chemical coupling in vitro to form the bispecific antibody. The bispecific antibody thus formed was able 
to bind to cells overexpressing the ErbB2 receptor and normal human T cells, as well as trigger the lytic activity 
of human cytotoxic lymphoc3rtes against human breast tumor targets. 

Various techniques for making and isolating bispecific antibody fi^gments directly from recombinant 
cell culture have also been described. For exaniple, bispecific antibodies have bem produced using leucine 
zippers. Kostehiy et aL, J. Immunol.. 148(5^ :1547^1553 (1992). The leucine zipper peptides from the Fos and 
Jun proteins were linked to the Fab* portions of two different antibodies by gene fusion. The antibody 
homodimers were reduced at the hinge region to form monomers and then re-oxidized to form the antibody 
heterodimers. This method can also be utilized for the production of antibody homodimers. The "diabody" 
technology described by Hollinger et al, Proc. Natl. Acad. Sci. USA . 90:6444-6448 (1993) has provided an 
alternative mechanism for making bispecific antibody fragments. The fragments comprise a heavy-chain variable 
domain (Vjj) coimected to a light-chain variable domain (VJ bj^ a linker which is too short to allow pairing 
between the two domains on tiie same chain. Accordingly, the Vh and Vl domains of one fi^gment are forced to 
pair with the complementary Vl and Vh domains of another firagment, thereby forming two antigen-binding sites. 
Another strategy fr>r making bispecific antibody fragments by the use of single-chain Fv (sFv) dimers has also 
been reported. See^ Gruber et aL, T TTnnmmni 152 :5368 (1994). 
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Antibodies with more than two valencies are contemplated. For example, tiispecific antibodies can be 
prepared. Tutt et al, J. Jmrnunol.. 147:60 (1991). 

Exemplary bispecific antibodies may bind to two different epitopes on a given polypeptide herein. 
Alternatively, an anti-polypeptide arm may be combined with an arm which binds to a triggering molecule on a 
leukocyte such as a T-cell recqjtor molecule {e.g,, CD2, CD3, CD28, or B7), orFc receptors for IgG (FcyR), such 
as FcyRI (CD64), FcyRII (CD32) and FcyRIII (CD16) so as to focus cellular defense mechanisms to the cell 
expressing the particular polypeptide. Bispecific antibodies may also be used to localize cytotoxic agents to cells 
which express a particular polypeptide. These antibodies possess a polypeptide-binding arm and an arm which 
binds a cytotoxic agent or a radionucHde chelator, such as EOTUBE, DPTA, DOTA, or TETA. Another bispecific 
antibody of interest binds the polypeptide and fiirther binds tissue factor (TF). 
6. Heteroconiugate Antibodies 

Heteroconjugate antibodies are composed of two covalently joined antibodies. Such antibodies have, 
for example, berai proposed to target immime system cells to unwanted cells [U.S. Patent No. 4,676,980], and for 
treatment of HIV infection [WO 91/00360; WO 92/200373; EP 03089]. It is contemplated thatthe antibodiesmay 
• be prepared in vitro using known methods in syntiietic protein chemistry, including those involving crosslinking 

agents. For example, inomunotoxins may be constructed using a disulfide exchange reaction or by forming a 
thioether bond. Examples of suitable reagents for this purpose include iminodiiolate and methyl-4i' 
mercaptobutyrimidate and those disclosed, for example, in U.S. Patent No. 4,676,980. 

^ 7. Effector function engineering 

It may be desirable to modify the antibody of the invention with respect to effector function, so as to 
enhance the effectiveness of the antibody in treating cancer, for example. For example, cysteine residue(s) may 
be introduced in the Fc region, thereby allowing interchain disulfide bond formation in this region. The 
homodimeric antibody thus generated may have improved internalization c^ability and/or increased complement-" 

25 mediated cell killing and antibody-dependent cellular cytotoxicity (ADCC). See^ Caron et al^ J. Exp Me±. 

176:1 191-1 195 (1992) and Shopes, J. Immunol.. 148:2918-2922 (1992). Homodimeric antibodies with enhanced 
anti-tumor activity may also be prepared using heterobifimctional cross-linkers as described in Wolff e/ a/.. Cancer 
Research. 53:2560-2565 (1993). Alternatively, an antibody can be engineered which has dual Fc regions and may 
thereby have enhanced complement lysis and ADCC capabilities. See, Stevenson et al, Anti-Cancer Dnie Design. 

30 3:219-230(1989). 

8. Immunoconiu gates 

The invention also pertains to immunoconjugates comprising an antibody conjugated to a cytotoxic agent 
such as a chemotherapeutic agent, toxin (e.g., an enzymatically active toxin of bacterial, fungal, plant or animal 
35 origin, or firagments thereof, or a small molecule toxin), or a radioactive isotope (i.e., a radioconjugate), 

Chmotherapeutic agrats useful in tbe generation of such immimoconjugates have been described above. 
Enzymatically active protein toxins and fi:agments diereof which can be used incbide diph&ena A chain, 
nonbinding active fi^gments of diphdieria toxin, cholera toxin, botulinus toxin, exotoxin A chain (firom 
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»w. .^in A cliaiii, abrin A chain, modeccm A chain, alpha-sarcin,^/ei/nrey/orAY proteins, 

dianlhin proteins. Phytolaca americana proteins (PAPI, PAPH, and PAP-S), momordica charantia inhibitor.' 
cuxcin. ctotin, sapaonaria officinalis inhibitor, gelonin, saporin, mitogellin. restrictocin. phenomycin. enomycin' 
and the tricothecenes.SmaUmolecule toxins include, for example, caUcheamicins^ 

CC1065. A variety of ladionucUdes are available for the production of radioconjugated antibodies. Examples 
inchide "^Bi, "'In, ^ and '»Re. 

Conjugates of the antibody and cytotoxic agent are made using a variety of bifunctional protein coupling 
agentssuchasN-succinimidyl-3-(2-pyiidyldithiol)propionate(SPDP).iminotWo^^^ 

of imidoesters (such as dimethyl adipimidate HCL), active esters (such as disuccinimidyl suberate). aldehydes 
(such as glutareldehyde), bis-azido compounds (such as bis (p-azidobenzoyl) hexanediamine), bis-diazonium 
derivatives (suchasbis-(p-dia2omumben2oyl)-ediylenediamine), diisocyanates(suchastolyene2.6Kiiisocyanate), 
and bis-active fluorine compounds(suchas 1.5-difluoro-2.4-dinitroben2ene). For example, aricinimnmnotoxin' 
can be prepared as described in Vitetta et a/.. Science. 238:1098 (1987). Carbon-14-labeled 1- 
isothiocyanatobenzyl-S-melhyldiediylene Uiaminepentaacetic add (MX-DTPA) is an exemplary chelating agent 
for conjugation of radionucleotide to the antibody. iSee, WO94/11026. 

In anodier embodiment, the antibody may be conjugated to a "receptor" (such as streptavidin) for 
utilization in tumor pretargeting wherein the antibody-receptor conjugate is administered to the patient, followed 

by removal ofunbound conjugate from the circulation usingaclearingagentandthen administration ofa"Ugand" 
{e.g., avidin) which is conjugated to a cytotoxic agent (e.g., a radionucleotide). 

9. Immiinr iliposomes 

Ihe antibodies disclosed herein may also be formulated as immunoliposomes. Uposomes containing 
the antftody are prqwred by methods known in the art, such as described in Epstein et al. . Proc.Natl Acari R^i 
IZSA.^:3688(198S);Hwangeffl/..Prog.N^tf, Acad, S^i TTSA.7Z:4030(1980);andU.S.PatentNos.4.48S.04S 
and 4,544.545. Liposomes wifli enhanced circailation time are disclosed in U.S. Patent No. 5,013.556. 

Particularly usefiil liposomes can be generated by the reverse phase evaporation mediod with a Upid 
compositioncomprisingphosphatidylcholine.choIesterolandPEG-derivati2edphoq,hatidylea^^ 
PE). Liposomes are extruded flirough filters of defined poie size to yield liposomes with (he desired diameter. 
Fab' fragments of the antibody of the present invention can be conjugated to the liposomes as described in Martin 
et al. J.B;ol.qhem , 252:286-288 (1982) via a disulfide interchange reaction. A chemotherapeutic agent (such 
as Doxombicin) is optionally contained within the liposome. See, Gabizon et ah, J. National C«nr^ W 
£1(19):1484 (1989). 



Q- Pharmace utical CnmpositiorLs 

Antibodies specificaUy binding the product of an amplified gene identified herein, as weU as other 
molecules identified by the screening assays disclosed hereinbefore, can be administered for the treatment of 
tumors, hxcluding cancers, in the form of pharmaceutical compositions. 
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If the protein encoded by the amplified gene is intraceUular and whole antibodies are used as inhibitors, 
internalizing antibodies are prefened. However, lipofections or liposomes can also be used to deliver the 
antibody,oranantibodyfi:agment.intocells. Where antibody fragments are used, the smaUest inhibitory fragment 
which specifically binds to the binding domain of the target protein is prefeired. For example, based upon the 
variable region sequences of an antibody, peptide molecules can be designed which retain tiie ability to bind the 
target protein sequence. Such peptides can be synthesized chemically and/or produced by recombinant DNA 
technology (see, e.g., Marasco et al, Proc. Nati. Acad. Sci. USA 90:7889-7893 [1993]). 

Therapeutic formulations of the antibody are prepared for storage by mixing the antibody having the 
desired degree of piuity with optional pharmaceutically acceptable carriers, excipients or stabilizers (Remington's 
Pharmaceutical Sciences, 16th edition, Osol, A. ed. [1980]), in the form of lyophilized formulations or aqueous 
solutions. Acceptable carriers, excq>ients, or stabilizers are nontoxic to recqjients at the dosages and 
concentrations employed, and include buffers such as phosphate, citrate, and other organic acids; antioxidants 
including ascorbic acid and methionine; preservatives (such as octadecyldimethylbenzyl ammonium chloride; 
hexamethonium chloride; benzalkoniimi chloride, benzethonium chloride; phenol, butyl or benzyl alcohol; alkyl 
15 parabens such as methyl or propyl paraben; catechol; resorcinol; cyclohexanol; 3-pentanol; and w-cresol); low 

molecular weight (less than about 10 residues) polypeptides; proteins, such as serum albumin, gelatin, or 
immunoglobulins; hydrophilic polymers such as polyvinylpyrrolidone; amino acids such as glycine, glutamine, 
asparagine, histidine, arginine, or lysine; monosaccharides, disaccharides, and other carbohydrates including 
glucose, mannose. or dextrins; chelating agents such as EDTA; sugars such as sucrose, mannitol, trehalose or 
20 sorbitol; salt-forming counter-ions such as sodium; metal complexes {e.g., Zn-protein complexes); and/or non- 

ionic surfactants such as TWEEN™, PLURONICS^* or polyethylene glycol (PEG). 

Non-antibody compounds identified by the screening assays of the present invention can be formulated 
in an analogous manner, using standard techniques weU known in the art 

The formulation herein may also contain more tiian one active compound as necessary for the particular 
indication being treated, preferably tiiose with complementary activities that do not adversely affect each other. 
Alternatively, or in addition, die composition may comprise a cytotoxic agent, cytokine or growth inhibitory agent 
Such molecules are suitably present in combination in amounts that are effective for the purpose intended. 

The active ingredients may also be entrapped in microcapsules prepared, for example, by coacervation 
techniques or by interfacial polymerization, for example, hydroxymethylceUulose or gelatin-microcapsules and 
poly-(methyhnethacylate) microcapsules, respectively, in colloidal drug delivery systems (for example, liposomes, 
albuminmicrospheres, microemulsions, nano-particles and nanocapsules) or in macroemulsions. Such techniques 
are disclosed in Reminptnn' s Pharmaceutical Sciences ^ , 16th edition, Osol, A. ed. (1 980). 

The formulations to be used for in vivo administration must be sterile. This is readily accomplished by 
filtration through sterile filtration membranes. 

Sustained-release preparations may be prepared. Suitable examples of sustained-release preparations 
include semipenneable matrices of solid hydrophobic polymers containing the antibody, which matrices are in 
die form of shaped articles, e,g., fihns or microcapsules. Examples of sustained-release matrices inchide 
polyesters,hydrogels(forexample.poly(2-hydroxyethyl-methaciykte),orpoly(^^ 
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^, , "^-----•'"'-'-"""^''"^''-^giuiamate.non-aegraaableetbylene-vinyl acetate, 

degradable lactic acid-glycolic acid copolymers such as the LUPRON DEPOT ^ (injectable microspheres 

con9,osed of lactic acid-glycoUc acid copolymer andleuproUdeacetate).andpoly-D-W^^ 

While polymers such as ethylene-vinyl acetate and lactic acid-glycolic acid enable release of molecules for over 

100 days, certainhydiogelsreleasepioteinsfor shorter timeperiods. When encapsulated ^^^^ 
body for a long time, they may denature or aggregate as a result of exposure to moisture at 37»C, resulting in a 
loss of biological activity and possible changes in immunogenicily. Rational strategies can be devised for 
stabilization dq,ending on the mechanism involved. For example, if the aggregation mechanism is discovered 
to be intennolecular S-S bond formation through thio-disulfide interchange, stabilization may be achieved by 

modifying suiaydrylresidues.lyophilizingfromacidic solutions, controllingmoistm^ 
additives, and developing specific polymer matrix compositions. 

R. Methods of Treatment 

It is contemplated that the antibodies and other anti-tumor compounds of the present invention may be 
usedtotreatvaiious conditions, includingihosechaxacterizedbyoverexpressionand/oractivationoftheamplified 
genes identified herein. Exemplary conditions or disorders to be treated with such antibodies and other 
compounds, including, but not limited to, small organic and inorganic molecules, peptides, antisense molecules, 
etc.. include benign or malignant tumors (e.g., renal, liver, kidney, bladder, breast, gastric, ovarian, colorectal.' 
prostate.pancreatic. lung, vulval, thyroid, hepatic carcinomas; sarcomas; gHoblastomas; and various head andneck 
tumors); leukemias and lymphoid maUgnancics; odier disorders such as neuronal, glial, astiocytal, hypothalamic 
and oflier glandular, maaophagal. epithelial, stromal and blastocoelic disorders; and inflammatory, angiogenic 
and izxmmnologic disorders. 

Tie anti-tumoragcntsofthepn»entinvention.eff.. antibodies. areadministeredtoamanmial.pre 
ahmnan,inaccordwithlmownmeaK,ds. such as intravenous administration asabolus or by co^ 
over a period of time, by intramuscular, intraperitoneal, intracerobrospinal, subcutaneous, intra-articular. 
intrasynovial, intrathecal, oral, topical, or inhalation routes. Intravenous administration of the antibody is' 
preferred. 

Other therapeutic regimens may be combined with the administration of the anti-cancer agents, eg. 
antibodies of tiie instant invention. For example, the patient to be treated with such anti-cancer agents ma^ also' 
receive radiation therapy Alternatively, or in addition, a chemotheiapeutic agent may be administered to die 
patient Preparation and dosing schedules for such chemoflierapeutic agents may be used according to 
manufacturers' instructions or as detexmined empiricaUy by the skilled practitioner. Preparation and dosing 
schedules for such chemotherapy are also described in Chemothen.nv ^.^r. Ed., M.C. Peny, Williams & 
Wilkins. Baltimore. MD (1992). The chemod^erapeutic agent may precede, or follow administration of the anti- 
tinnor agent. e.g., antibody, or may be given simultaneously therewitii. The antibody may be combined with an 
anti-oestrogen compound such as tamoxifen or an anti-progesterone such as onapristone (see, EP 616812) in 
dosages known fin- such molecules. 
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It may be desirable to also administer antibodies against other tumor associated antigens, such as 
antibodies which bind to the EibB2, EGFR, ErbBS, ErbB4, or vascular endotheUal factor (VEGF). Alternatively, 
or in addition, two or more antibodies binding tiie same or two or more different antigens disclosed herein may 
be co-administered to the patient Sometimes, it may be beneficial to also administer one or more cytokines to 
the patient In a preferred embodiment, the antibodies herein are co-administered with a growth mhibitoiy agent. 
For example, the growth inhibitory agent may be administered jBrst, followed by an antibody of the present 
invention. However, smiultaneous administration or administration of die antibody of the present invention first 
is also contemplated Suitable dosages for the growth inhibitory agent are those presently used and may be 
lowered due to tiie combined action (synergy) of die growdi inhibitory agent and the antibody herein. 

For the prevention or treatment of disease, the appropriate dosage of an anti-tumor agent, e.g., an 
antibody herein will depend on the type of disease to be treated, as defined above, the severity and course of the 
disease, whether the agent is administered for preventive or dierapeutic purposes, previous therapy, the patient's 
clinical histoiy and response to the agent, and the discretion of die attending physician. The agent is suitably 
administered to the patient at one time or over a series of treatments. 

For example, depending on the type and severity oftfae disease, about 1 fjg/kgto 15 mg/kg (e.g., 0.1-20 
mg/kg) of amibody is an initial candidate dosage for administration to the patient, whether, for example, by one 
or more separate administrations, or by continuous infusion. A typical daily dosage might range fi-om about 1 
Mg/kg to 1 00 mg/kg or more, depending on die fectors mentioned above. For repeated administrations over several 
days or longer, depending on the condition, die treatment is sustained until a desired suppression of disease 
symptoms occurs. However, other dosage regimens may be useful. The progress of diis dierapy is easily 
monitored by conventional techniques and assays. 

S. Articles of Manufacture 

In anodier embodiment of die invention, an article of manufacture containing materials useful for the 
diagnosis or treatment of the disorders described above is provided. The article of manufacture comprises a 
container and a label. Suitable containers include, for example, botties, vials, syringes, and test tubes. The 
containers may be formed from a variety of materials such as glass or plastic. The container holds a composition 
which is effective for diagnosing or treating die condition and may have a sterile access port (for example die 
container may be an intravenous solution bag or a vial having a stopper pierceable by a hypodermic injection 
needle). The active agent in die composition is usually an anti-tumor agent capable of interfering widi die activity 
of a gene product identified herein, e.g., an antibody. The label on, or associated widi, die container indicates diat 
die composition is used for diagnosing or treating die condition of choice. The article of manufacmre may finther 
comprise a second container comprising a pharmaceutically-acceptable buffer, such as phosphate-buffered saline, 
Ringer's solution and dextrose solution. It may fiirther include odier materials desirable from a commercial and 
user standpoint, including otiier buffers, diluents, filters, needles, syringes, and package inserts widi instructions 
foruse. 

T. Diagnosis and Propnngijg nf Tnmnrg 
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for drug candidates or tumor (fi.^., cancer) treatment, the same proteins along with secreted proteins encoded b}' 
&e genes amplified in tumor cells find additional use in the diagnosis and prognosis of tumors. For example, 
antibodies directed against the protein products of genes amplified in tumor cells can be used as tumor diagnostics 
5 or prognostics. 

For exan^le, antibodies, including antibody fi:agments, can be used to qualitatively or quantitatively 
detect the expression of proteins encoded by the amplified genes ("marker gene products")- The antibody 
prefisrably is equipped with a detectable, eg*., fiuoiescent label, and binding can be monitored by light microscopy, 
flow cytometry, fhiorimetry, or other techniques known in the art These techniques are particularly suitable, if 

10 the amplified gene encodes a cell sur&ce protein, e.g., a growth &ctor. Such bmding assays are performed 

essentially as described in section 5 above. 

In situ detection of antibody binding to the marker gene products can be performed, for example, by 
immunofluorescence or immunoelectron microscopy. For this purpose, a histological specimen is removed fiom 
the patient, and a labeled antibody is applied to it, preferably by overlaying the antibody on a biological sample. 

15 This procedure also allows for determining the distribution of the marker gene product in the tissue examined. 

It will be apparent for those skilled in the art that a wide varieQr of histological methods are readily available for 
in situ detection. 

The following examples are offered for illustrative purposes only, and are not intended to limit the scope 
of the present invention in any way. 
^0 Allpatentandliteratuiereferences cited in tixepresoit specification are hereby incoiporated by reference 

in their entirety. 

EXAMPLES 

Commercially available neagmts referred to in tiie examples were used according to manufacturer's 
25 instructions unless otherwise indicated. The source of those cells identified in &e following examples, and 

throu^out the specification, by ATCC accession numbers is the American Type Culture Collection, 10801 
UnivCTsity Blvd., Manassas, VA 201 10-2209. All original deposits referred to in the present application were 
made under the provisions of the Budapest Treaty on the International Recognition of the Deposit of 
Microorganisms for the Purpose of Patent Procedure and the Regulations thereunder (Budapest Treaty). This 
30 assures maintenance of a viable culture of the deposit for 30 years from the date of deposit. The deposit will be 

made available by ATCC xmder the terms of the Budapest Treaty, and subject to an agreement between Genentech, 
Inc., and ATCC, which assures pennanent and unrestricted availability of the progeny of the culture of the deposit 
to the public upon issuance of the pertinent U.S. patent or upon laying open to the public of any U.S. or foreign 
patent application, whichever comes first, and assures availability of the progeny to one detennined by the U.S. 
35 Conunissioner of Patents and Trademarks to be entitled thereto according to 35 USC § 122 and the 

Commissioner's rules pursuant thereto (including 37 CFR § 1. 14 with particular reference to 886 OG 638). 

Unless otherwisenoted, the preset inventionuses standard procedures of recombinant DNA technology, 
such as tiiose described hereinabove and in the following textbooks: Sambrook et al.^ Molecular r^^np^* ^ 
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Laboratory Manual, Cold Spring Harbor Press N. Y., 1989; Ausubel et al,. Current Protocols in Molecular Biology . 
Green Publishing Associates and Wiley Interscience, N.Y., 1989; Innis et aL, PGR Protocols: A Guide to Methods 
and Applications, Academic Press, Inc.,N.Y., 1990; Harlow grg/.. Antibodies: ALaboratorv Manual. Cold Spring 
Har borPres^ , Cold Spring Harbor, 1988: Gait Oligonucleotide <^vntheji\^ TPT Pr^gc OvfnrH 1984; R.I. Freshney, 
Animal CeU Culture. 1987; Coligan et aL, Current Protonnlg m Tmrnunologv. 1991. 

EXAMPLE 1 

Gene Expression Profiling In Silico: Relative Expression of Genes in Renal CeU Carcinoma 
Tissue Expression Pro fiHtip TTct pg GeneExpress® 

A proprietary database containing gene expression information (GeneExpress®, Gene Logic Inc., 
Gaithersbtirg, MD) was analyzed in an attempt to identify polypeptides (and tiieir encoding nucleic acids) whose 
expression is significantly upregulated in a particular tumor tissue(s) of interest as compared to other tamor(s) 
and/or normal tissues. Specifically, analysis of the GeneExpress® database was conducted using either software 
available through Gene Logic Inc., Gaithersburg, MD, foruse with tiie GeneExpress® database or with proprietary 
1 5 software written and developed at Genentech, Inc. for use wifli the GeneExpress® database. The rating of positive 

hits in the analysis is based upon several criteria including, for example, tissue specificity, tumor specificity and 
expression level in normal essential and/ or normal proliferating tissues. The following is a list of molecules whose 
tissue expression profile as determined fi-om an analysis of the GeneExpress® database evidences high tissue 
expression and significant upregulation of expression in a specific tumor or tumors as compared to other tumor(s) 
20 and/or iiormal tissues and optionally relatively low expression in normal essential and/or normal proliferating 

tissues. As such, the molecules listed in Table 3 are excellent polypeptide targets for the diagnosis and tfaer^y 
of cancer, such as renal cell carcinoma in mammals. Gene expression in renal cell carcinoma (RCC) relative to 
normal renal tissue is disclosed herein. 

Twenty-two genes were identified that demonstrated a greater than 1 .5-fold median tumor expression-to- 
25 normal expression ratio (Table 3). The median value was used to determine the ratio of expression because tfie 

median, rather than the average value, is not skewed by a few outlying data points. These genes have not 
previously been identified as associated with renal tumors. Adrenomedullin was recently associated with 
angiogenesis (Nikitenko, L. L. et al., Mol. Hum. Reprod. 6:8 11 -8 19 (2000), although it has been recognized as 
a protein secreted by endothelial and other ceD types. There are reports indicating that the chemokine receptor, 
30 CXCR4, to angiogenesis. Endothehal- and tumor cell-associated expression of CXCR4 and its ligand SDF-1 has 

been described in glioblastomas (Rempel, S.A. et al., Chn. Cancer Res. 6: 1 02- 1 1 1 (2000)) and pancreatic tumors 
(Koshiba, T. etal., Clin. Cancer Res, 6:3530-3535 (2000)), but not in renal cell carcinomas. Many of the genes 
exhibiting an elevated median tumornormal ratio in renal tumor versus normal tissues were matrix or matrix- 
associated molecules, mcluding several collagens and laminins. This may relate to the invasion of renal cancer 
35 cells into normal tissue and alterations in extracellular matrix composition that may accompany this process. 

Several endothelial marker genes, includmg CD3 1 (platelet/endothelial cell adhesion molecule, PECAM) and VB- 
cadherin wctb also elevated in tumor vctsus normal tissue, consistant with the highly vascular nature of RCC: 
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It has been recoeniTed that 

^ ^^^^ J wv*** ^iv- wuw ftuxu-uuj.gA\/^cixiv« XAUl.«JXa. rxa suowu. ui 

Table 3, several genes that have been associated with inhAition of angiogenesis, including TTMP-l (tissue 
inhibitor of metalloproteinase (MMP)- 1 , an inhibitor ofMMP2 and other MMPs) and thrombospondin-2 (TSP-2) 
(Hawighorst, T. eta L. EMBO J 20:2630-2640 (2001)) are disclosed herein as elevated in renal tumor tissue versus 
noimal tissue. Thus, the methods of the invention include a method of limiting or preventing the growth of renal 
cell carcinoma by contacting a RCC with an agent that enhances tiie expression of TIMP- 1 and/or TSP-2 in the 
RCC thereby inhibiting angiogenesis and decreasing the supply of nutrients to the tumor Ussae. 

Overexpres sion in Tumor, 

The median TumorNormal expression ratio values for genes overexpressed in rmal cell carcinoma are 
reported in Table 3. A median TumorNormal ratio > 1.5 was typically used as the threshold value for 
amplification scoring. Table 3 indicates that significant amplification of the listed genes is associated with tumor 
such as renal cell carcinoma. Because amplification of these genes occurs in tumor, it is highly probable to play 
a significant role in tumor formation or growth. As a result, antagonists (e.g., antibodies, antisense nucleic acids) 
directed against one of these genes or its encoded protein would be expected to have utility in cancer therapy. 
Agonists of anti-angiogenic genes or the encoded protein, such as TSP.2 and TIMPl, would be «q>ected to have 
utility in cancer therapy as well. 
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TABLE 3 



Ratio of Median Intensity Values for Gene Expression 
in Renal Cell Carcinoma versus Normal Renal Tissue. 



Gene 


Accession 
Number 


Median 
Intensity' 


Median 
Intensity' 


Median 
Tumor: 
Normal 


Genes Upregulated in 
Renal Tumors 


Renal 
Tumors 


Normal 
Renal 
Tissue 


Ratio 




L06797 






o.o 


Lammin alpha 4 


S78569 


114 Q 




D.J 


TIMPl 


D11139 


1224.9 


235.4 


5.2 


Type IV collagen alpha 1 


M26576 




279 A 


3,5 


Lamimn alpha 3 (nicein) 


L34155 




o.y 


3.4 


AdrenomeduUin 


D14874 






3.4 


Type VI collagen alpha 2 


X15882 


461.0 


143-1 


3.4 


Thrombospondin 2 


L12350 




17.9 


3.4 


Type I collagen alpha 2 


V00503 


309. 7 


95.4 


3.2 


Type VI collagen alpha 3 


X52022 


250.1 


86.3 


2.9 


Latent TGFbeta binding protein 2 


Z37976 


OA o 


31.1 


2.7 


Serine or cystein protease mhibitor heat shock protein 
47 (HSP47) 


D83174 


584;4 


218.2 


2.7 


Procollagen-lysine, 2-oxoglutarate 5-dioxygenase 


U84573 




1 OA A 


2.6 


Connexin 43 


X52947 


149.4 


64.6 


2.3 


Type IV collagen alpha 2 


X05610 


1191.8 


534.9 


2.2 


Connexin 37 


M96789 


101.2 


45.5 


2.2 


Ephrin Al 


M57730 


279.1 


125.8 


2.2 


Lamimn Beta 2 


M55210 


224.9 


107.2 


2.1 


IntegrinAlpha 1 


X68742 


204.2 


100.2 


2.0 


Hevin 


X86693 


988.6 


559.3 


1.8 




U25997 


262.6 


158.6 


1.7 




Z19585 


5.9 


3.6 


1.6 


CD36 


M98399 


5.5 


3.4 


1.6 



The genes listed in Table 3 are uniquely disclosed herein as overexressed in renal cell carcinoma. Thus, 
according to the invention, determining die overexpression of any one or a plurahty of these genes in renal tissue 
suspected of being cancerous is useful in the diagnosis of renal cell carcinoma. In addition, according to die 
invention, a method of antagonizing die overexpression of these genes is useful in treating renal ceU carcinoma. 



The following examples provide guidance for die preparation of the polypeptides encoded by the genes 
overexpressed in renal cell carcinoma, which polypq)tides are usefdl in preparation of antagonist or agonist 
antibodies or small molecules capable of modulating their function. 
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Expression of CXCR4: Lammin alnha 4- TP^l : Type TV r o Uagen aloha 1 r T ^minm 3: Adrenomp,rin11tn; 
Thrombospondin 2: Type I collagen alnha 2: Type VTconagen alnha 2 r Type VI collagen aloha 3: Latent TGFhftfa 
bipdjpR protein 2 a,TBP2): Serine or cvstein proteas e inhihitnr h eat shock protein rHSP47V Procollagen-lvsine 
?-07^9Rlutarate 5-dioxvgenase: connexin 4-t; Type TV coll a gen aloha 2: Connexin 37: Eohrin AIT .aniinm h^t^ 
2: Inteerin aloha 1 r Stanpinr^lpn i ■ T hrombospondin 4: or CD36 Polvoeptides in £. colL 

This ecample iUustrates preparation of an unglycosylated form of CXCR4; T.amm.n alpha 4; TIMPl; 
Type IV collagen alpha 1; Laminin alpha 3; Adrenomedullin; Thrombospondin 2; Type I collagen alpha 2; Type 
VI collagen alpha 2; Type VI collagen alpha 3; Latent TGFbeta binding protein 2 (LTBP2); Serine or cyst&jn 
protease inhibitor heat shock protein (HSP47); Procollagen-lysine, 2-oxoglutarate 5-dioxygenase; connexin 43; 
Type IV collagen alpha 2; Connexin 37; Ephrin Al; Laminin beta 2; Integrin alpha 1; Stanniocalcin 1; 
Thrombospondin 4; or CD36 by recombinant e:qpression in E. coli. 

The PNA sequence encoding the polypeptide of interest is initiallv amplifieri nsm^ !a-^|>-«^tfd PCR primers. 
The primers should contain restriction enzyme sites which correspond to fee restriction en^^ne sites on die 
selected expression vector. A variety of egression vectors may be employed. An example of a suitable vector 
is pBR322 (derived from E. coli; see Bolivar et al., Gene. 2:95 (1977)) which contains genes for ampicillin and 
tetracycline resistance. The vector is digested with restriction en2yme and dephosphorylated. The PCR amplified 
sequences are then ligated into die vector. The vector will preferably include sequences which encode for an 
antibiotic resistance gene, a trp promoter, a poly-His leader (including the firet six STH codons, poly-His 
sequfflice, and enterokinase cleavage site), fee CXCR4; Laminin alpha 4; TIMPl; Type IV coUagen alpha 1; 
Laminin a^ha 3; Adrenomedullin; Thrombospondin 2; Type I coUagen alpha 2; Type VI collagen alpha 2; Type 
VI collagen alpha 3; Latent TGFbeta binding protein 2 (LTBP2); Serine or cystein protease inhibitor heat shock 
protein (HSP47); Procollagen-lysine, 2-oxoghitarate 5-dioxygenase; connexin 43; Type IV collagen a^ha 2; 

Connexin 37; Ephrin Al;Laminin beta 2; Integrin alpha 1; Stanniocalcin l;Thromboq)ondin4; or CD36co^ 
25 region, lambda transactional terminator, and an argU gene. 

The Ugation mixtore is thm used to transform a selected E. coli strain using fee mefeods described in 
Sambrook et aL, supra. Transformants are identified by feeir abiUty to grow on LB plates and antfl)iotic resistant 
colonies are feen selected. Plasmid DNA can be isolated and confirmed by restriction analysis and DNA 
sequencing. 

Selected clones can be grown overnight in Uquid culture medium such as LB brofe supplemented wife 
antibiotics. The overnight culture may subsequently be used to inoculate a larger scale culture. The cells are feen 
grown to a desired optical density, during which fee expression promoter is mmed on. 

Afler culturing fee ceDs for several more hours, fee cells can be harvested by centrifugation. The cell 
peUet obtained by fee centri&gation can be solubilized using various agents known in fee art, and fee solubilized 
CXCR4;Lamininalpha4;TIMPl;TypeIV collagen alphal;Lamininalpha3;Adrenomedullin;T^^ 
2; Type I collagen alpha 2; Type VI collagen alpha 2; Type VI collagen alpha 3; Latent TGFbeta binding protein 
2 (LTBP2); Serine or cystein protease inhibitor heat shock protein (HSP47); ProcoUagen-lysine. 2-oxoglutaiate 
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5-dioxygenase; connexin 43; Type IV collagen alpha 2; Connexin 37; Ephim Al ; Laminin beta 2; Integrin alpha 
1; Stanniocalcin 1; Throiiibospoiidin4; or CD36protem can thai bcpurified using a metal chelating colunm under 
conditions that allow tight binding of the protein. 

Apolypeptide is expressed in E. coli in a poly-His tagged form using the following procedure. The DNA 
5 encoding the selected polypeptide is initially amplified using selected PCR primers. The primers preferably 

contain restriction enzyme sites which correspond to the restriction enzyme sites on the selected expression vector, 
and other useful sequences providing for efficient and reliable translation initiation, rapid purification on a metal 
chelation column, and proteolytic removal with enterokinase. The PCR-amplified, poly-His tagged sequences 
are then Ugated into an expression vector, which is used to transform an E, coli host based on strain 52 (W3 110 
10 fiihA(tonA) Ion galE ipoHts(h1pRts) clpP(lacIq). Transformants y/m first grown in LB containing 50 mg/ml 

carbenicillin at 30°C with shaking until an O.D. of 3-5 at 600 nm is reached. Cultures are then dUuted 50-1 00 fold 
into CRAP media (prepared by mixing 3.57 g Qm^j^SO^, 0.71 g sodium citrate*2H20, 1.07 g KCl, 5.36 g Difco 
yeast extract, 5.36 g Sheffield hycase SF in 500 ml water, as well as 110 mM MPOS, pH 7.3, 0.55% (w/v) glucose 
and 7 mM MgSOO and grown for approximately' 20-30 hours at 30^C with shaking. Samples are removed to 
verify expression by SDS-PAGE analysis, and the bulk culture is centrifixged to pellet the cells. Cell pellets are 
firozen until purification and refolding. 

E. colipast& fcom 0.5 to 1 L fermentations (6-10 g pellets) is resuspended in 10 volumes (w/v),in 7 M 
guanidine, 20 mM Tiis, pH 8 buffer. Solid sodium sulfite and sodium tetrathionate were added to make final 
concentrations of O.IM and 0.02 M, respectively, and the solution is stirred overnight at 4°C. This step results 
in a denatured protein with aU cysteine residues blocked by sulfitohzation. The solution is centrifiiged at 40,000 
rpm in a Beckman Ultracentifiige for 30 min. The supernatant is diluted witii 3-5 volumes of metal chelate 
column buffer (6 M guanidine, 20 mM Tris, pH 7.4) and filtered tiirough 0.22 micron filters to clarify. The 
clarified extract is loaded onto a 5 ml Qiagen Ni ^-NTA metal chelate column equih"brated in the metal chelate 
column buffer. The column is washed with additional buffer containing 50 mM imidazole (Calbiochemi Utrol 
grade), pH 7.4. The proteins were eluted with buffer containing 250 mM imidazole. Fractions containing the 
desired protein are pooled and stored at 4^C. Protein concentration is estimated by its absorbance at 280 mn using 
the calculated extinction coefficient based on its amino acid sequence. 

The proteins are refolded by diluting sample slowly into freshly prepared refolding buffer consisting of: 
20 mM Tris, pH 8.6, 0.3 M NaCl, 2.5 M urea, 5 mM cysteine, 20 mM glycine and 1 mM EDTA. Refolding 
volumes arechosen so that tiie final protein concentration is between 50 to 100 micrograms/ml. The refolding 
solution is stirred gently at 4«C for 12-36 hours. The refolding reaction is quenched by tiie addition of TFA to 
a final concentration of 0.4% (pH of approximately 3). Before further purification of the protein, the solution is 
filtered through a 0.22 micron filter and acetonitiile is added to 2- 1 0% final concentration. The refolded protein 
is chromatographedonaPorosRl/H reversed phase column usingamobile buffer of0.1%TFA with eluti^ 
a gradient of acetonitiile firom 10 to 80%. Aliquots of fractions with A^o absorbance analyzed on SDS 
polyacrylamide gels and fractions containing homogeneous refolded protein are pooled. GeneraUy, the properly 
refolded species of most proteins are eluted at flie lowest concentrations of acetonitrile since those species are the 
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Aggregated species are usually eluted at higher acetonitrile concentrations. In addition to resolving misfolded 
foims of proteins from the desired form, the reversed phase step also removes endotoxin from the samples. 

Fractions containingthedesiredfoldedPR01788andPR01555 proteins arepooled and the acetonitrile 
5 removed using a gentle stream of nitrogen directed at the solution. Proteins are formulated into 20 mM Hepes, 

pH 6.8 with 0.14 M sodium chloride and 4% mannitol by dialysis or by gel filtration using G25 Superfine 
(Pharmacia) resins equilibrated in the formulation buffer and sterile filtered. 

EXAMPLES 

10 ^pression ofCXCf^^- T^mintti alpha 4! TIMPl: TvDc IV collagen aloha 1: T^minin ah>ba 3: AdrenomeduUin: 

ThrombQSDon din2: Tvpel coUagenalpha2 : Tvne VI collagen aloha 2: Tvoe VI collagen aloha 3: Latent TGFbeta 
binding protein 2 (LTBP2V Serine or cvstein orote ate tnhihi tor heat shock protein fHSP47^: Procollage n-lvsine, 
2-oxoglutarate S-dioxvgenase: connexin 43: Tvoe IV collagen aloha 2: Connexin 37: Ephrin Al: Lap iitiin beta 
2: Integrin alpha 1 ; Stanniocalcin 1: Thrombospondin 4: or CD36 i -n TnamTn alian cells. 

15 This example illustrates preparation of a potentially glycosylated form of CXCR4; Laminin alpha 4; 

TIMP 1 ; Type IV collagen alpha 1 ; Laminin alpha 3 ; AdrenomeduUin; Thrombospondin 2; Type I collagen alpha 
2; Type VI coDagen alpha 2; Type VI collagen alpha 3; Latent TGFbeta binding protein 2 (LTBP2); Serine or 
cystein protease inhibitor heat shock protein (HSP47); Procollagen-lysine, 2-oxoglutarate 5-dioxygenase; connexin 
43; Type IV collagen alpha 2; Connexin 37; Ephrin Al; Laminin beta 2; Integrin alpha 1; Stanniocalcin 1; 

20 Thrombospondin 4; or CD36 by recombinant expression in mammalian cells. 

The vector, pRK5 (see EP 307^247, published March 15, 1989), is employed as the expression vector. 
Optionally, the CXCR4; Laminin a^ha 4; TIMPl; Type IV collagen alpha 1; T^^minin alpha 3; AdrenomeduUin; 
Thrombospondin 2; Type I collagen alpha 2; Type VI collagen alpha 2; Type VI collagen alpha 3; Latent TGFbeta 
binding protein 2 (LTBP2); Serine or cystein protease inhibitor heat shock protein (HSP47); Procollagen-lysine, 

25 2-oxoglutarate 5-dioxygenase; connexin 43; Type IV collagen alpha 2; Connexin 37; Ephrin Al; laminin beta 

2; Integrin alpha 1; Stanniocalcin 1; Thrombospondin 4; or CD36 encoding DNA is ligated into pRK5 with 
selected restriction enzymes to allow insertion of the CXCR4; T>aminin alpha 4; TIMPl ; Type IV collagen alpha 
1; Laminin' alpha 3; AdrenomeduUin; Thrombospondin 2; Type I collagen alpha 2; Type VI coUagen alpha 2; 
Type VI coUagen alpha 3; Latent TGFbeta binding protein 2 (LTBP2); Serine or cystein protease inhibitor heat 

30 shock protein (HSP47); ProcoUagen-lysine, 2-oxoglutarate 5-dioxygenase; connexin 43 ; Type IV coUagen alpha 

2; Connexin 37; Ephrin Al; Laminin beta 2; Integrin alpha 1; Stanniocalcin 1; Thrombospondin 4; or CD36 
encoding DNA using Ugation methods such as described in Sambrook et al., supra. The resulting vector is called 
pRK5-CXCR4; pRK5-Laminin alpha 4; pRK5-TIMPl; pRK5-Type IV coUagen alpha 1 ; pRK5-Laminin alpha 
3; pRK5-Adrenomedullin; pRK5-Thrombospondin 2; pRK5-Type I coUagen alpha 2; pRK5-Type VI coUagen 

35 alpha2;pRK5-Type VI collagenalpha3;pRK5-Latent TGFbeta bindingprotein2 (pRK5-LTBP2);pFiC5-Serinc 

or C3^in protease inhibitor heat shock protein (pRK5-HSP47); pRK5-Procollagen-lysine, 2-oxogIutarate 5- 
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dioxygenase; pRK5-coimexin 43 ; pRK3-Type IV colkgen alpha 2 ; pRK5-C^ 

T^minin beta 2; pRKS-Integcin alpha 1; pRKS-Stanniocalcin 1; pRK5-Thrombospondin 4; or pRK5-CD36. 

In one embodiment, the selected host cells may be 293 cells. Human 293 cells (ATCC CCL 1573) are 
grown to confluence in tissue culture plates in medium such as DMEM supplemented with fetal calf serum and 
optionally, nutrient components and/or antibiotics. About 10 fig pRK5-CXCR4; pRK5-Laminin alpha 4; pRK5- 
UMPl; pRK5*Type IV collagen alpha 1 ; pRK5-Laminin alpha3; pRK5-AdrenomedulIin; pRKS-Ihrombospondin 
2; pRK5-Type I collagen alpha 2; pRK5-Type VI collagen alpha2; pRK5-Type VI collagen alpha 3 ; pRKS-Latent 
TGFbeta binding protein 2 (pRK5-LTBP2); pRKS-Serine or cystein protease inhibitor heat shockprotein (pRK5- 
HSP47); pKKS-Procollagen-lysine, 2-oxoglutarate 5-dioxygenase; pRK5-connexin 43; pRK5-Type IV collagen 
alpha 2; pRK5-Connexin 37; pRK5-£phrin Al; pRK5-Laminin beta 2; pRK5-Integrin alpha 1; pRK5- 
Stanniocalcin 1; pRK5-Thrombo^ondin 4; or pRK5-CD36 DNA is mixed with about 1 ^g DNA encoding the 
VA RNA gene [Thimmappaya et aL, Cell, 31:543 (1982)] and dissolved in 500 ^1 of 1 mM Tris-HCl, 0.1 mM 
EDTA, 0.227 M CaCK. To this mixture is added, dropwise, 500 of 50 mM HEPES (pH 7.35), 280 mM NaCl, 
1.5 mM NaP04, and a precipitate is allowed to fonn for 10 minutes at 25°C. The precipitate is suspended and 
aidded to the 293 cells and allowed to settle for about four hours at 37*'C. The culture medium is aspirated off and 
2 ml of 20% glycerol in PBS is added for 30 seconds. The 293 cells are then washed with serum free medium, 
fresh medium is added and the cells are incubated for about 5 days. 

Approximately 24 hours after the transfections» the culture medium is removed and replaced widi culture 
medium (alone) or culture mediimi containing 200 ^Ci/ml ^S-cysteine and 200 p.Ci/ml ^^S-methionine. After a 
12 hour incubation, the conditioned medium is collected, concentrated on a spin fUter, and loaded onto a 15% SDS 
gel. The processed gel may be dried and exposed to film for a selected period of time to reveal the presence of 
the CXCR4; Laminin alpha 4; TIMPl; Type IV collagen alpha 1; T.aTTiimn alpha 3; AdrenomeduUin; 
Thrombospondin 2 ; Type I collagen alpha 2; Type VI collagen alpha 2; Type VI collagen alpha 3 ; Latent TGFbeta 
binding protein 2 (LTBP2); Serine or cystein protease inhibitor heat shock protein (HSP47); Procollagen-lysine, 
2-oxoglutarate 5-dioxygenase; connexin 43; Type IV collagen alpha 2; Connexin 37; Ephrin Al; I *aniimn beta 
2;Integrinalpha 1; Stanniocalcin 1; Thrombospondin 4; or CD3 6 polypeptide. Hie cultures containing transfected 
cells may undergo further incubation (in serum free medium) and the medium is tested in selected bioassays. 

In an alternative technique, CXCR4; Laminin alpha 4; TIMP 1 ; Type IV collagen alpha 1 ; Laminin alpha 
3; AdrenomeduUin; Thrombospondin 2; Type I collagen alpha 2; Type VI collagen alpha 2; Type VI collagen 
alpha 3; Latent TGFbeta binding protein 2 (LTBP2); Serine or cystein protease inhibitor heat shock protein 
(HSP47); Procollagen-lysine, 2-oxoglutarate 5-dioxygenase; connexin 43; Type IV collagen alpha 2; Connexin 
37; Ephrin Al; T^minin beta 2; Integnn alpha 1; Stanniocalcin 1; Thrombospondin 4; or CD36 encoding DNA 
may be introduced into 293 cells transiendyusing die dextransul&te method described by Somoarvrac etal., Proc. 
Natl. Acad. Sci.. 12:7575 (1981). 293 cells aie grown to maximal density in a spinner flask and 700 ^g pRK5- 
CXCR4; pRK5-Laminin alpha 4; pRK5-TIMP 1 ; pRK5-Type IV coUagen alpha 1 ; pRK5-Laminin alpha 3 ; pRK5- 
Adrenomedullin; pRK5-Thrombospondin 2; pRK5-Type I collagen alpha 2; pRJK3-Type VI collagen alpha 2; 
pRK5-Type VI collagen alpha 3; pRK5-Latent TGFbeta binding protein 2 (pKK5-LTBP2); pRK5-Serine or 
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cystsin prct22£s iiiliibitcr b.^H.t sliock prctsin ^PJB15-HS?47); pPJK!5-Prccoll£ig?G-lysiii^, 2-oxo5li!t?-r?*tc 5- 
dioxygenase; pRK5-connexin 43 ; pRK5-Type IV collagen alpha 2 ; pRK5-Connexin 3 7 ; pRKS-Ephrin A 1 ; pRK5- 
Lamiiiin beta 2; pRK5-Integrin alpha 1 ; pRKS-Stanniocalcm 1 ; pRKS-Thrombospondin 4; orpRK5-CD36 DNA 
is added. The cells are first concentrated from the spinner flask by centrifiigation and washed with PBS. The 
5 DNA-dextran precipitate is incubated on the cell pellet for four hours. The cells are treated with 20% glycerol 

for 90 seconds, washed witii tissue culture medium, and re-introduced into the spixmer flask containing tissue 
culture medium, 5 ^g/ml bovine ingulin and 0. 1 p.g/ml bovine transfeirin. After about four days, the conditioned 
media is centrifiiged and filtered to remove cells and debris. The sample containing e?^ressed CXCR4; T , aminin 
alpha 4; TIMPl; Type IV collagen alpha 1; Taminin a^ha 3; AdrenomeduUin; Thrombospondin 2; Type I 

10 collagen alpha 2; Type VI collagen alpha 2; Type VI collagen alpha 3; Latent TGFbeta binding protein 2 

(LTBP2); Serine or cystein protease inhibitor heat shock protein {HSP47); Procollagen-lysine, 2-oxoglutarate 5- 
dioxygenase; connexin 43; Type TV collagen alpha 2; Connexin 37; Ephrin Al; Laminin beta 2; Integrin alpha 
1 ; Stanniocalcin 1 ; Thrombospondin 4; or CD36 can then be concentrated and purified by any selected method, 
such as dialysis and/or column chromatography. 

15 In anodier embodiment CXCR4; Laminin alpha 4; TIMPl; Type IV collagen alpha 1; Laminin alpha 3; 

AdrenomeduUin; Thrombospondin 2; Type I coUagen alpha 2; Type VI collagen alpha 2; Type VI collagen alpha 
3; Latent TGFbeta binding protein 2 (LTBP2); Serine or cystein protease inhibitor heat shock protein (HSP47); 
Procoliagen-iysine, 2-oxoglutarate 5-dioxygenase; connexin 43; Type IV collagen alpha 2; Connexin 37; Ephrin 
Al; Laminin beta 2; Integrin alpha 1; Stanniocalcin 1; Thrombospondin 4; or CD36 can be expressed in CHO 

20 ceUs. The pKK5-CXCR4; pRK5-Laminin alpha 4; pRK5-TIMPl; pRK5-Type FV collagen alpha 1; pRK5- 

Laminin alpha 3; pRK5- AdrenomeduUin; pRKS-Thrombo^ondin 2; pRK5-Type I coUagen alpha 2; pRK5-Type 
VI collagen alpha 2; pRK5-Type VI coUagen alpha 3; pRK5-Latent TGFbeta binding protein 2 (pRK5-LTBP2); 
pRK5-Serine or cystein protease inhibitor heat shock protein (pRK5-HSP47); pRK5-ProcoUagen-lysine, 2- 
oxoglutarate S-dioxygenase; pRK5-connexin 43; pRK5-Type IV collagen alpha 2; pRK5-Connexin 37; pRKS- 

25 Ephrin Al ; pRK5-Laminin beta 2; pRK5-Integrin alpha 1 ; pRK5-Staimiocalcin 1 ; pRK5-Thrombospondin 4; or 

pKK5-CD36 vector can be transfected into CHO cells using known reagents such as CaP04 or DEAE-dextran. 
As described above, the ceU cultures can be incubated, and the mediimi replaced with culture medium (alone) or 
medium containing a radiolabel such as ^^S-methionine. After determining the presence of the CXCR4; Laminin 
alpha 4; TIMPl; Type IV coUagen alpha 1; Laminin alpha 3; AdrenomeduUin; Thrombospondin 2; Type I 

30 coUagen alpha 2; Type VI coUagen alpha 2; Type VI coUagen alpha 3; Latent TGFbeta binding protein 2 

(LTBP2); Serine or cystein protease inhibitor heat shock protein (HSP47); ProcoUagen-lysine, 2-oxoglutarate 5- 
dioxygenase; connexin 43; Type IV coUagen alpha 2; Connexin 37; Ephrin Al; Laminin beta 2; Integrin 2ilpha 
1; Stanniocalcin 1; Thrombospondin 4; or CD36 polypeptide, the culture medium may be replaced with senmi 
- free medium. Preferably, the cultures are incubated for about 6 days, and Uien the conditioned medium is 

3 5 harvested. The medium containing the expressed CXCR4; T>aminin alpha 4; TEMP 1 ; Type IV coUagen alpha 1 ; 

Laminin alpha 3; AdrenomeduUin; Thrombospondin 2; Type I coUagen alpha 2; Type VI coUagen alpha 2; Type 
VI collagen alpha 3; Latent TGFbeta binding protem 2 (LTBP2); Serine or cystein protease inhibitor heat shock 
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protein (HSP47); Procollagen-lysine, 2-oxoglutarate 5-dioxygenase; connexin 43; Type IV collagen alpha 2; 
Connexin 37; Ephrin Al ; T JiTninin beta 2; Integrin alpha 1; Stanniocalcin l;Thrombospondin4;orCD36canthen 
be concentrated and purified by any selected method. 

Epitope-tagged CXCR4; T.aminiTi alpha 4; TTMPl; Type IV collagen alpha 1; T^aminm alpha 3; 
Adrenomedullin; Thrombospondin 2; Type I collagen alpha 2; Type VI collagen alpha 2; Type VI collagen alpha 
3; Latent TGFbeta binding protein 2 (LTBP2); Serine or cystein protease inhibitor heat shock protein (HSP47); 
Procollagen-lysine, 2-oxoglutarate S-dioxygenase; connexin 43; Type IV coUag^ alpha 2; Connexin 37; Ephhn 
Al ; Laminin beta 2; Integrin alpha 1 ; Stanniocalcin 1 ; Thrombo^ondin 4; or CD36 may also be expressed in host 
CHO cells. The CXCR4; T^minin alpha 4; TIMP 1 ; Type IV collagen alpha 1 ; Laminin alpha 3 ; Adrenomedullin; 
Thrombospondin 2; Type I collagen alpha 2 ; Type VI collagen alpha 2; Type VI collagen alpha 3 ; Latent TGFbeta 
binding protein 2 (LTBP2); Serine or cystein protease inhibitor heat shock protein (HSP47); ProcoUagen-lysine, 
2-oxoglutarate 5-dioxygenase; connexin 43; Type IV collagen alpha 2; Connexin 37; Ephrin Al; T juninin beta 
2; Integrin alpha 1 ; Stanniocalcin 1 ; Thrombospondin 4; or CD36 may be subcloned out of the pRK5 vector. The 
subclone insert can imdergo PCR to fuse in firame with a selected epitope tag such as a poly-His tag into a 
Baculovirus expression vector. The poly-His tagged CXCR4; Laminin alpha 4; TIMPl ; Type IV collagen alpha 
1; Laminin alpha 3; Adrenomedullin; Thrombospondin 2; Type I collagen alpha 2; Type VI collagen alpha 2; 
Type VI collagen alpha 3; Latent TGFbeta binding protein 2 (LTBP2); Serine or cystein protease inhibitor heat 
shock protein (HSP47); Procollagen-lysine, 2-oxoglutarate 5-dioxygenase; connexin 43; Type IV collagen alpha 
2; Coimexin 37; Ephrin Al ; Laminin beta 2; Integrin alpha 1 ; Stanniocalcin 1 ; Thrombo^ndin 4; or CD36 insert 
can then be subcloned into a SV40 driven vector containing a selection marker such as DHFR for selection of 
stable clones. Finally, the CHO cells can be transfected (as described above) with die SV40 driven vector. 
Labeling may be performed, as described above, to verify expression. The culture medium containing die 
expressed poly-His tagged CXCR4; Laminin alpha 4; TIMPl; Type IV collagen alpha 1; Laminin alpha 3; 
Adrenomedullin; Thrombospondin 2; Type I collagen alpha 2; Type VI collagen alpha 2; Type VI collagen alpha 
3; Latent TGFbeta binding protein 2 (LTBP2); Serine or cystein protease inhibitor heat shock protein (HSP47); 
Procollagen-lysine, 2-oxoglutarate 5-dioxygenase; connexin 43; Type IV collagen alpha 2; Connexin37; Ephrin 
Al; Laminin beta 2; Integrin alpha 1; Stanniocalcin l;Thrombospondin4; orCD36 can then be concentrated and 
purified by any selected method, such as by Ni^"^-chelate affinity chromatography. Expression in CHO and/or 
COS cells may also be accomplished by a transient expression procedure. 

CXCR4; Laminin alpha 4; TIMPl; Type TV collagen alpha 1; Laminin alpha 3; AdrenomeduUin; 
Thrombospondin 2; Type I collagen alpha 2; Type VI collagen alpha 2; Type VI collagen alpha 3; Latent TGFbeta 
binding protein 2 (LTBP2); Serine or cystein protease inhibitor heat shock protein (HSP47); Procollagen-lysine, 
2-oxoglutarate S-dioxygenase; connexin 43; Type IV collagen alpha 2; Connexin 37; Ephrin Al ; T.flnninin beta 
2; Integrin alpha 1; Stanniocalcin 1; Thrombospondin 4; or CD36 can be expressed in CHO cells by a stable 
expression procedure. For example, stable expression in CHO cells is performed using the following procedure. 
The proteins are expressed as an IgG construct (immimoadhesin), in which the coding sequences for tiie soluble 
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containing the hinge, CH2 and CH2 domains and/or in a poly-His tagged fonn. 

Following PGR amplffication, the respective DNAs are subcloned in a CHO expression vector using 
standard techniques as described in Ausubel et aL, Cuirent Protocols of Molecular Biology, Unit 3.16, John Wiley 
5 and Sons (1997). CHO expression vectors are constructed to have compatible restriction sites 5* and 3* of the 

DNA of interest to allow the convenient shuttling of cDNA's. The vector used for expression in CHO cells is as 
described in Lucas et aL, Nucl. Acids Res.. 24:9 (1774-1779 (1996), and uses the SV40 early promoter/enhancer 
to drive e?!pression of the cDNA of interest and dihydrofolate reductase (DHFR). DHFR expression pennits 
selection for stable maintenance of the plasmid following transfection. 

1 0 Twelve micrograms of the desired plasmid DNA are introduced into approximately 1 0 milHon CHO cells 

using commercially available transfection reagents Sup^ect^ (Quiagen), Dospei^ or Fugene^' (Boehringer 
Maimheim). The cells are grown as described in Lucas et aL, siq)ra. Approximately 3 x lO*^ cells are fix>zen in 
an ampule for further growth and production as described below. 

The ampules containing the plasmid DNA are thawed by placement into a water bath and mixed by 

15 vortexing. The contents are pipetted into a centrifuge tube containing 10 mis of media and centrifiiged at 1000 

ipm for 5 minutes. The supernatant is aspirated and the cells are resuspended in 10 ml of selective media (0.2 ^m 
filtered PS20 with 5% 0.2 ^m diafiltered fetal bovine serum). The cells are then aliquoted into a 100 ml spinner 
containing 90 ml of selective media. After 1-2 days, the cells are transferred into a 250 ml spinner filled with 150 
ml selective growth medimn and incubated at 37*'C. After another 2-3 days, 250 ml, 500 ml and 2000 ml spinners 

20 are seeded with 3x10^ cells/ml. The cell media is exchanged with fresh media by centrifugation and resuspension 

in production medium. Although any suitable CHO media may be employed, a production medium described in 
US PatentNo. 5,122,469, issued June 16, 1992 maybe used. 3L production spinner is seeded at 1.2x 10* cells/ml. 
On day 0, the cell number and pH are determined. On day 1, the spinner is sampled and sparging with filtered 
air is couGmienced. On day 2, the spinner is sampled, the temperature shifted to 33^*0, and 30 ml of 500 g/L 

25 glucose and 0.6 ml of 10% antifoam (e.g., 35%polydimethylsiloxane emulsion, Dow Coming 365 Medical Grade 

Emulsion) added. Throughout the production, the pH is adjusted as necessary to keep at around 7.2. After 10 
days, or until viability dropped below 70%, the cell culture is harvested by centrifugation and filtered through a 
0.22 ^m filter. The filtrate is either stored at 4°C or immediately loaded onto columns for purification. 

For the poly-His tagged constructs, &e proteins are purified using a Ni -""-NTA colmnn (Qiagen). Before 

30 purification, imidazole is added to the conditioned media to a concentration of 5 mM. The conditioned media is 

pumped onto a 6 ml Ni ^*-NTA column equilibrated in 20 mM Hepes, pH 7.4, buffer containing 0.3 M NaCl and 
5 mM imidazole at a flow rate of 4-5 ml/min. at 4°C. After loading, the column is washed with additional 
equilibration buffer and the protein eluted with equilibration buffer containing 0.25 M imidazole. The highly 
purified protein is subsequently desalted into a storage buffer containing 10 mM Hepes, 0.14 M NaCl and 4% 

35 mannitol, pH 6.8, with a 25 ml G25 Superfine (Pharmacia) column and stored at -80**C. 

Immunoadhesin (Fc containing) constructs are purified fix>m the conditioned media as follows. The 
conditioned medium is pmnped onto a 5 ml Protein A column (Pharmacia) which has been equilibrated in 20 mM 
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Na phosphate buffo, pH 6.8. After loading, the cohmrn is washed extensively with equiUbration buffer before 
elutionwithl00mMcitricacid.pH3.5. The eluted protein is immediately neutralized by coUecting 1 ml fractions 
into tubes containing 275 h1 of 1 M Tris buffer. pH 9. The highly purified protein is subsequently desalted into 
storage buffer as described above for the poly-His tagged proteins. The homogeneity is assessed by SDS 
polyacrylamide gels and by N-teiminal amino acid sequencing by Edman degradation. 

EXAMPLE 4 

Expression of CXCR4: T^Tninin aloha 4: TTMPl: Tvne TV rnTlg gen alnha 1 • T^mi^^^ afoha ^: 
Adrenomedullin; Thrombospondin 2; Type T collagen alnha 1- Tv» e VI collao^ .ipha 2: Type VT nnll.a^ 
alpha 3: Latent TGFbeta binding protein 2 (LTQVIY Serine nr r.v^ e in protease inh.Vtor heat shn^V nr»t.in 
(HSP47); Procollapen-lvsine. 2-oxoglutarate S-dioxva enase: connwcin 43: Tvni. TV collaeen alnha ?• 
Coimexin 37; Ephrin A 1 : Laminin beta 2: Integrin alpha l • Stanni o calcin 1 • ThTnmbo.9nondin 4: or in 
Yeast 

The following method describes recombinant expression of CXCR4; Laminin alpha 4; TIMPl ; Type IV 
collagen alpha 1; Laminin alpha 3; Adrenomedullin; Thrombospondin 2; Type I coUagen alpha 2; Type VI 

collagen alpha2;TjTe VI collagenalpha3;L^tentTGFbetabindingprotein2(LTBP2);Serineorcysteinprote^^ 
inhibitor heat shock protein (HSP47); Procollagen-lysine, 2-oxoglutarate S-dioxygenase; comiexin 43;^Type IV 
collagen alpha 2; Com»exin37: EphiinAl; Laminin beta 2; Integrin alpha 1; Stanniocalcin 1; TTmjmbospondin 
4; or CD36 in yeast. 

First, yeast expression vectors are constmcted for intracelhilar production or secretion of CXCR4; 
Laminin alpha 4; TIMPl; T^ IV collagen alpha l;Lamininalpha3; Adrenomedullin; Thrombospondin 2; Typi 
I collagen alpha 2; Type VI collagen alpha 2; Type VI collagen alpha 3; Latent TGFbeto binding protein 2 
(LTBP2); Serine or cystein protease inhibitor heat shock protein (HSP47); Procollagen-lysine. 2.oxoghitarate 5- 
dioxygenase; connexin 43; Type IV collagen a^ha 2; Comiexin 37; Ephiin Al ; Laminin beta 2; Integrin alpha 
1; Stanniocalcin 1; Thrombospondin 4; or CD36 from the ADH2/GAPDH promoter. DNA encoding CXCR4: 
Laminin alpha 4; TIMP 1 ; Type IV coUagen alpha 1 ; Laminin alpha 3; Adrenomedullm; TWbospondin 2; Type 
I collagen alpha 2; Type VI collagen alpha 2; Type VI collagen alpha 3; Latent TGFbeta binding protein 2 
(LTBP2); Serine or cystein protease inhibitor heat shock protein (HSP47); Procollagen-lysine. 2-oxoglutarate 5- 
dioxygenase; comiexin 43; Type IV coUagen alpha 2; Connexin 37; Ephrin Al; Laminin beta 2; Integrin alpha 

l;Stamuocalcinl;TT«omboq,ondin4;orCD36 and thepromoter is inserted into suitablerestrictionem^ 

in the selected plasmid to direct intraceUular expression of CXCR4; Laminin alpha 4; TlMPl ; Type IV coUagen 

alpha 1 ; Laminin alpha 3; AdienomeduUin; Thrombospondin 2; Type I coUagen alpha 2; Type Yl coUagen alpha 

2;Type VI coUagen alpha3;LatentTGFbetabindingprotein2aTBP2); Serine or cysteinprotease inhibitor 

shockprotem(HSP47);Proconagen.ly5ine.2.oxoghitarate5-dioxygenase;comiexin43;TypeR^ 

2; Connexin37; Ephrin Al; Laminin beta 2; Integrin alpha 1; Stanniocalcin 1; Thrombospondin 4; orCD36. For 

secretion. DNA encodmg CXCR4; Laminin alpha 4; TIMPl; Type IV coUagen alpha 1; Laminin alpha 3; 

AdrenomeduUin;Thrombospondin2;TypeIcollag«ialpha2:TypeVIcoUagenalpha2;TypeVIcoUagenalpha 
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3; Latent TGFbeta bindine nrotein 2 a .TRP-? v r 
Procollagen-lysine, 2-oxoghitarate 5-dioxygenase; connexin 43; Type IV collagen alpha 2; Connexin 37; Ephrin 
Al;Laininm beta2;Integrm alpha 1; Stanniocalcin l;Thrombospondin4;orCD36can be cloned into 
plasmid, together withDNA encoding Hhe ADH2/GAPDH promoter, a native CXCR4; Laminin alpha 4; llMPl ; 
Type IV coUagMi a^ha 1; Laaiinin alpha 3; AdrenomeduUin; Thrombospondin 2; Type I collagen alpha 2; Type 
VI collagen alpha 2; Type VI collagen alpha 3; Latent TGFbeta binding protein 2 (LTBP2); Serine or cystein 
protease inhibitor heat shockprotein (HSP47); ProcoUagen-lysine, 2-oxoglutarate 5-dioxygenase; connexin 43; 
Type IV collagen alpha 2; Connexin 37; Ephrin Al; Laminin beta 2; Integrin alpha 1; Stanniocalcin 1; 
Thrombospondin 4; or CD36 signal peptide (if applicable) or other mammalian signal peptide, or, for example, 
a yeast alpha-fector or invertase secretoiy signal/leader sequence, and linker sequences (if needed) for expression 
of CXCR4; Laminin alpha 4; TlMPl; Type IV collagen alpha 1; Laminin alpha 3; Adrcnomedullin; 
Thrombospondin 2; Type I collagen alpha 2; Type VI collagen alpha 2; Type VI coUagen alpha 3; Latent TGFbeta 
bmding protein 2 (LTBP2); Serine or cystein protease inhibitor heat shock protdn (HSP47); Procollagen-lysine, 
2-oxoglutarate 5-dioxygenase; connexin 43; Type IV collagen alpha 2; Connexin 37; Ephrin Al; Laminin beta 
2; Integiin alpha 1; Stanniocalcin 1; Thrombospondin 4; orCD36. 

Yeast cells, such as yeast strain AB 1 10. can dien be transformed with the expression plasmids described 
above and cultured in selected fermentation media. The transfonned yeast supematants can be analyzed by 
precipitation with 10% trichloroacetic acid and separation by SDS-PAGE, followed by staining of the gels wifli 
Coomassie Blue stain. 

Recombinant CXCR4; Laminin alpha 4; TIMPl; Type IV collagen alpha 1; Laminin alpha 3; 
Adrenomedullin; Thrombospondin 2; Type I collagen alpha 2; Type Vl coUagen alpha 2; Type VI collagen a^ha 
3; Latent TGFbeta binding protein 2 (L1BP2); Serine or cystein protease inhibitor heat sho<* protein (HSP47); 
Procollagen-lysine, 2-oxoglutarate 5-dioxygenase; connexin 43 ; Type IV collagen alpha 2; Connexin 37; Ephrin 
Al; Laminin beta 2; Integrin a^ha 1; Stanniocalcin 1; Thrombospondin 4; or CD36 can subseqnenfly be isolated 
and purified by removing the yeast cells from the fermentation medium by centrifegation and flien concentrating 
the medium using selected cartridge filters. The concentrate containing CXCR4; Laminin alpha 4; TIMPl; Type 
IV collagen alpha 1; Laminin alpha 3; Adrenomedullin; Thrombospondin 2; Type I collagen alpha 2; Type VI 
collagen alpha2; Type VI collagen alpha 3; Latent TGFbeta binding protein 2 (LTBP2); Serine or cysteinprotease 
inhibitor heat shockprotein (HSP47); ProcoUagen-lysine, 2-oxoglutarate 5-dioxygenase; connexin 43; Type IV 
collagen alpha 2; Connexin 37; Ephrin Al; Laminin beta 2; Integrin alpha 1; Stanniocalcin 1; Hirombospondin 
4; or CD36 may further be purified using selected column chromatography resins. 

EXAMPLE 5 

Expression of CXCR4: T-aminin «1ph« A. TIMPl: Tvn». T V collagen alnba 1: r^minin alp ha 
Adrenome^Bllin; Tbrombosnondin 2: Troe I collagen alp h ^ Tvoe VT cf^Uaaan alnha 2: Tvne VI collagen 
alpha 3; Latent TQFb^ta binding protein 2 fLTBP2^! Serine c y stein nrnt^^^. irAibitor he«f ^hnr^r p rnt>.i» 
(HSP47); Pfpcollagen-lvsine, 2-oxoglutarate S-dioTvp,^ac e : connexin Type TV cnll«geii alnha 7- 
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Coimerin 37; Pphrin Al; Ummui beta 2; Intenin alpha 1 r Sr^n^io c alcin 1 : TTirombosDondin 4- or rr^^t^ ;^ 
Baculovini s-infeftfftH Insect Cells 

Hie following metbod describes lecombinant expression in Baculovirus-infected insect ceUs. 
Tlie sequence coding for CXCR4; Laminin alpha 4; UMPl; Type IV collagen alpha 1; Laminin alpha 
3; Adrenomedullin: Thrombospondin 2; Type I collagen alpha 2; Type VI coUagen alpha 2; Type VI coUagen 
alpha 3; Latent TGFbeta binding protem 2 (LTBP2); Serine or cystein protease inhibitor heat shock protein 
(HSP47); Procollagen-lysine, 2-oxoglutarate 5-dioxygenase; connexin 43; Type IV collagen alpha 2; Connexin 
37;^hrinAl;Lamininbeta2;Integrinalpha 1; Stanniocalcin 1; Thrombospondm 4; or CD36 is fused upstream 
of an epitope tag contained within a bacnlovirus expression vector. Such epitope tags inctode poly-His tags and 
immimoglobulin tags (like Fc regions of IgG). A variety of plasmids may be employed, including plasmids 
derived from commerciaUy avaUable plasmids such as pVL1393 (Novagen). Briefly, the sequence encoding 
CXCR4; Laminin alpha 4; TIMPl; Type IV coUagen alpha 1 ; Laminin alpha 3; Adrenomedullin; ThrxMnbospondin 
2; Type 1 collagen alpha 2; Type VI collagen alpha 2; Type VI collagen alpha 3; Latent TGFbeta binding protein 
2 (LTBP2); Serine or cystein protease inHbitor heat shock protein (HSP47); Procollagen-lysine. 2-oxoglutarate 
5-dioxygenase; connexin 43; Type IV collagen alpha 2; Gomiexin 37; Ephrin Al; Laminin beta 2; Integrin alpha 
1; Stanniocalcin 1; Thrombospondin 4; or CD36 or the desired portion of the coding sequence of CXCR4; 

Laminin atha4;TIl^l;Type TV colkgen alpha l;Lamininalpha3;Adrenomedullin;Thromboq^^ 
I collagen alpha 2; Type VI collagen alpha 2; Type VI collagen alpha 3; Latent TGFbeta binding protein 2 
(LTBP2); Serine or cystein protease inhibitor heat shockprotein (HSP47); Procollagen-lysine. 2-oxoglutarate 5- 
dioxygenase; comiexin 43; Type IV collagen alpha 2; Comiexin 37; Ephrin Al; Laminin beta 2; Integrin alpha 
1; Stamiiocalcin 1; Thrombospondin 4; or CD36 (such as (he sequence encoding the extracellular domain of a 
transmembrane protein or the sequence encoding the mature protein if the protein is extraceUular) is amplified by 
PGR with primers complementary to the 5' and 3' regions. The 5' primer may incorporate flanking (selected) 

restriction enzyme sites. Theproduct is dien digested with those selected restriction enzymes and su^^^ 
25 flie expression vector. 

Recombinant baculovirus is generated by co-transfecting the above plasmid and BacnloGold"- virus 
DNA (Phaimingen) into Spodoptera foigiperda ("Sf9") cells (ATCC CRL 171 1) using hpofectin (commereiaUy 
available from GIBCO-BRL). After 4 - 5 days of incubation at 28»C. the released viruses are harvested and used 
for further amplifications. Viral infection and protein expression are performed as described by O'Reilley etaL, 
Baculovirus expression vectors- A Laboratory M.nn.i Oxfor± Oxford University Press (1994). 

Bq««ssedpoly-HistaggedCXCR4;Lamininalpha4;T[NIPl;TypeIVcollagenalphal^ 
3; Adrenomedullin; Thrombospondin 2; Type I coUagen alpha 2; Type VI collagen alpha 2; Type VI coUagen 
alpha 3; Latent TGFbeta binding protein 2 (LTBP2); Serine or cystein protease inhibitor heat shock protein 
(HSP47); Procollagen-lysine. 2-oxoglutarate S-dioxygenase; comiexin 43; Type IV collagen alpha 2; Comiexin 
37; Ephrin Al; Laminin beta 2; Integrin alpha 1; Stamiiocalcin 1; Ihiombospondin 4; or CD36 can then be 
purified, forexample.byNi'^-chelateafBnilychromatogiaphyas follows. Extracts arepr^ared from recombinant 
virus-infi«:tedS® cells as descn^ed by Rupert etaL.Nam£e. 362^ 
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resuspended in sonication buffer r25 ml Henes.nH 7.0: l!7.5TnMA/fcTr!i. n ^ TnMPnxA- ^no^ 
40; 0.4 M KCl), and sonicated twice for 20 seconds on ice. The sonicates are cleared by centrifiigation, and the 
supernatant is diluted 50-fold in loading buffer (50 mM phosphate, 300 mM NaCl, 10% glycerol, pH 7.8) and 
filtered through a 0.45 filter. A Ni^^-NTA agarose column (commercially available from Qiagen) is prepared 
with a bed volume of 5 ml, washed with 25 ixil of water and equilibrated with 25 ml of loading buffer. The filtered 
cell extract is loaded onto the column at 0.5 ml per minute. The column is washed to baseline Ajso with loading 
buffer, at which point fi^ction collection is started. Next, the column is washed with a secondary wash buffer (50 
mM phosphate; 300 mMNaCl, 10% glycerol, pH6.0), which elutesnonspecificallyboundprotein. After reaching 
Ajgobaseline again, die column is developed with a 0 to 500 mM imidazole gradient in the secondary wash buffer. 
One nd fiactions are collected and analyzed by SDS-P AGE and silver staining or Western blot with Ni^-NTA- 
conjugated to alkalinephosphatase (Qiagen). Fractions containing the elutedHis,o-tagged CXCR4; T^mmm alpha 
4; TEMPI; Type IV collagen alpha 1; T^minin alpha 3; Adrenomedullin; Thrombospondin 2; Type I collagen 
alpha 2; Type VI collagen alpha 2; Type VI coUagen alpha 3; Latent TGFbeta binding protein 2 (LTBP2); Serine 
or cystein protease inhibitor heat shock protein (HSP47); Procollagen-lysine, 2-oxoglutarate 5-dioxygcnase; 
connexin 43 ; T^^pe IV collagen alpha 2; Connexin 37; Ephrin Al ; Laminin beta 2; Integrin alpha 1 ; Stanniocalcin 
1; Thrombospondin 4; or CD36, respectively, are pooled and dialyzed against loading buffer. 

Alternatively, purification of the IgG tagged (or Fc tagged) CXCR4; Laminin alpha 4; TIMP 1 ; Type IV 
collagen alpha 1; Laminin alpha 3; Adrenomedullin; Thrombospondin 2; Type I collagen alpha 2; Type VI 
collagen alpha 2; Type VI collagen alpha 3 ; Latent TGFbeta binding protein 2 (LTBP2); Serine or cystein protease 
inhibitor heat shock protein (HSP47); Procollagen-lysine, 2-oxoglutarate 5-dioxygenase; connexin 43; Type IV 
collagen alpha 2; Connexin 37; Ephrin Al; Laminin beta 2; Integrin alpha 1; Stanniocalcin 1; Thrombo^ondin 
4; or CD36 can be performed using known chromatography techniques, including for instance. Protein A or 
protein G column chromatography. 

While expression is actuaUy performed in a 0.5-2 L scale, it can be readily scaled up for larger (e.g., 8 
L) preparations. The proteins are expressed as an IgG construct (immunoadhesin), in which the protein 
extracellular region is fused to an IgGl constant region sequence containing the hinge, CH2 and CH3 domains 
and/or in poly-His tagged forms. 

Following PGR amplification, the respective coding sequences are subcloned into a baculovirus 
expression vector (pb.PH.IgG for IgG fusions and pb.PH.His.c for poly-His tagged proteins), and die vector and 
Baculogoldd) baculovirus DNA (Phanningen) are co-transfected into 105 Spodoptera fiugiperda ("S©") cells 
(ATCC CRL 1711), using Lipofectin (Gibco BRL). pb.PH.IgG and pb.PH.His are modifications of the 
commercially avaflable baculovirus expression vector pVL1393 (Pharmingen), widi modified polylinker regions 
to include the His or Fc tag sequences. The cells are grown in Hink's TNM-FH medium supplemented with 1 0% 
FBS (Hyclone). Cells are incubated for 5 days at 28*»C. The supematant is harvested and subsequendy used for 
the first viral anq)lification by infecting Sf^ cells in Hink's TNM-FH medium supplemented with 1 0% FBS at an 
approximate multiplicity of infection (MOI) of 10. Cells are incubated for 3 days at 28«C. The supematant is 
harvested and the expression ofthe constructs in die baculovirus e3q)ression vector is determinedby batch binding 
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of 1 ml of supematant to 25 ml of Ni ^-NTA beads (QIAGEN) for histidine tagged proteins or Proiein-A 
Sepharose CLAB beads (Phannacia) for IgG tagged proteins followed by SDS-PAGE analysis comparing to a 
known concentration of protein standard by Coomassie blue staining. 

Hie fiist vital amplification sapematant is used to infect a spinner culture (500 ml) of S© cells grown 
inESF-921 medium (Expression Systems LLC) at an approximate MOI of 0.1. Cells are incubated for 3 days at 
28»C. The supernatant is harvested and filtered. Batch binding and SDS-PAGE analysis are repeated, as 
necessary, until expression of flie spinner culture is confiimed. 

The conditioned medium from the transfected cells (0.5 to 3 L) is harvested by centrifiigation to remove 
the cells and filtered through 0.22 micron filters. For the poly-His tagged consUucts, the protein construct is 
purified using a Ni ^-NTA column (Qiagen). Before purification, imidazole is added to the conditioned media 

toaconcentrationofSmM. Tlie conditioned media is pumped ontoa6mlM^-NTAcolumn equilibrated in20 
mM Hepes. pH 7.4, buffer containing 0.3 M NaCl and 5 mM imidazole at a flow rate of 4-5 ml/min. at 4°C. After 
loading, the column is washed with additional equiKbration buffer and the protein eluted with equiUbration buffer 

containing0.25Mimidazole.TT»ehigmypurifiedproteinis subsequently desdtedintoastoragebuffercont^ 
10 mM Hepes. 0.14 M NaCl and 4% mannitol, pH 6.8, with a 25 ml G25 Superfine (Pharmacia) column and 
stored at -SO^C. 

Immunoadhesin(Fccontaining)constiuctsofproteinsarepurifiedfi-omtheconditionedmediaas 
The conditioned media is punned onto a 5 ml Protein A column (Pharmacia) which has been equih-farated in 20 
mM Na phosphate buffer. pH 6.8. After loading, the colmmi is washed extensively with equilibration buffer 
before ehition with 100 mM citric acid, pH 3.5. lUeehited protein is immediately neutralized by collecting 1 ml 
fiactions into tubes contaming 275 ml of 1 M Tris buffer, pH 9. The highly pmified protein is subsequently 

desalted into storage buffer as described above for the poly-His taggedproteim. The homogeneity oftheproteins 
is verified by SDS polyaciylamide gel (PEG) electrophoresis and N-terminal amino acid sequencing by Edman 
degradation. 

Alternatively, a modified baculovirus procedure may be used incorporating high 5 cells. In this 
procedure, the DNA encoding the desired sequence is amplified witii suitable systems, such as Pfii (Stratagene). 
or fiised upstream (5'-oO of an epitope tag contained with a baculovirus expression vector. Such epitope tags' 

inchidepoly-His tags andimmunoglobulin,tags(hkeFcregionsoflgG).Avarietyofplasmids may be employed, 
inchiding plasmids derived from commerciaUy available plasmids such as pIEl-1 (Novagen). Hie pIEl-l and 

pIEl-2 vectoisaredesignedforconstitutiveexpressionofrecombinantproteins from the baculovirus iel promoter 
in stably-transformed insect cells. The plasmids differ only in tiie orientation of the multiple cloning sites and 

contamaUpromotersequencesknowntobe important for iel-mediated gene expression in uninfected im^^^ 

as weU as the hr5 enhancer element pIEl-1 and pIEl-2 include the translation mitiation site and can be used to 

produce fiisionprotehus.Briefly.thedesircdsequenceorthedesiredportionofthesequence(such^ 
encodingtheextraceUulardomainofatiansmembrane protein) is ampMedby PGR withprimeni complemented 
to the 5- and 3 - regions. The 5' primer may incorporate flanking (selected) restriction enzyme sites. Hie product 
is then digested with those selected restriction enzymes and subcloned into the expression vector. For example. 
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downstream (3 -of) flie desired sequence. Preferably, the vector construct is sequenced for confirmation. 

High 5 cells are grown to a confluency of 50% under the conditions of 27^C, no COj, NO pen/strep. For 
each 150 mTn plate, 30 \Lg of pIE based vector containing the sequence is mixed with 1 ml Ex-Cell medium 
(Media: Ex-Cell 401 + 1/100 L-Glu JRH Biosciences #14401-78P (note: this media is light sensitive)), and in a 
separate tube, 100 ^d of CelIFectin(CelIFECTIN(GibcoBRL #10362-0 10) (vortexed to mix)) is mixed with 1 ml 
of Ex-Cell medium. The two solutions are combined and allowed to incubate at room temperature for 1 5 minutes. 
8 ml of Ex-Cell media is added to the 2 ml of DNA/CellFECIIN mix and this is layered on high 5 cells that has 
been washed once with Ex-Cell media. The plate is then incubated in darkness for 1 hour at room temperature. 
The DNA/CellFECTIN mix is tiien aspirated, and the cells are washed once with Ex-Cell to remove excess 
CellFECTIN, 30 ml of fresh Ex-Cell media is added and tiie cells are incubated for 3 days at 28*»C. The 
supernatant is harvested and the expression of the sequence in the baculovirus expression vector is determined by 
batch binding of 1 ml of supematant to 25 ml of Ni ^-NTA beads (QIAGEN) for histidine tagged proteins or 
Protein-A Sepharose CL-4B beads (Pharmacia) for IgG tagged proteins foUowed by SDS-PAGE analysis 
comparing to a known concentration of protein standard by Coomassie blue staining. 

The conditioned media from the transfected cells (0.5 to 3 L) is harvested by centiifugation to remove 
the cells and filtered through 0.22 micron filters. For the poly-His tagged constructs, the protein comprising the 
sequence is purified using a Ni ^*-NTA column (Qiagen). Before purification, imidazole is added to die 
conditioned media to a concentration of 5 mM. The conditioned media is pumped onto a 6 ml Ni ^"''-NTA colimm 
equilibrated in 20 mM Hepes, pH 7.4, buffer containing 0.3 M NaCi and 5 mM iniidazole at a flow rate of 4-5 
ml/min. at 48^C. Afrer loading, the column is washed with additional equilibration buffer and die protein eluted 
with equilibration buffer containing 0.25 M imidazole. The highly purified protein is then subsequently desalted 
into a storage buffer containing 10 mM Hepes, 0.14 M NaCl and 4% mannitol, pH 6.8, with a 25 ml G25 
Superfine (Pharmacia) column and stored at -80°C. 

Lmnimoadhesin (Fc containing) constructs of proteins are purified from the conditioned media as follows. 
The conditioned media is pumped onto a 5 ml Protein A colunm (Pharmacia) which has been equilibrated in 20 
mM. Na phosphate buffer, pH 6.8. After loading, the column is washed extensively with equilibration buffer 
before elution with 100 mM citric acid, pH 3.5. The eluted protein is immediately neutralized by collecting 1 ml 
fiactions into tubes containing 275 ml of 1 M Tris buffer, pH 9. The highly purified protein is subsequendy 
desalted into storage buffer as described above for the poly-His tagged proteins. The homogeneity of die sequence 
is assessed by SDS polyacrylamide gels and by N-terminal amino acid sequencing by Edman degradation and 
other analytical procedures as desired or necessary. 

EXAMPLE 6 

Preparation of Antibodies that Bind CXC R4' T ammin alpha 4; TIMPl: Tvoe IV collagen aloha 1: Laminin 
alpha 3: Adrenomedullin: Thrombospondin 2: Tvoe I collagen aloha 2: Tvoe VI collagen aloha 2: Type VI 
collagen alpha 3: Latent TGFbeta binding protein 2 (LTBP2): Serine or cvstein protease inhibitor heat shock 
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DTOtein rHSP4T>: Procollagen-lvsipe. 2K)xoglutarate S-dioxveenase: connexin 43: Type IV collagen aloha 2: 
Connexin 37: Ephrin A1 ■ T^TnmiTi hgta 1 \ Integrin alpha 1 - f^tanniocalcm 1: Tbromb ^gpAnHiTi 4: or CD36 

This example illustrates preparation of monoclonal antibodies which can specifically bind CXCR4; 
T^minin alpha 4; TIMP 1 ; Type IV collagen alpha 1 ; T^mintTi alpha 3 ; AdrenomeduUin; Thrombospondin 2; Type 
I collagen alpha 2; Type VI collagen alpha 2; Type VI collagen alpha 3; Latent TGFbeta binding protein 2 
(LTBP2); Serine or cystein protease inhibitor heat shock protein (HSP47); Procollagen*lysine, 2-oxoglutarate 5- 
dioxygenase; connexin 43; Type IV collagen alpha 2; Connexin 37; Ephrin Al; T^tnimn beta 2; Integrin alpha 
1; Stanniocalcin 1; Thrombospondin 4; or CD36. 

Techniques for producing the monoclonal antibodies are known in the art and are described, for instance, 
in Coding, supra, Immimogens that may be employed include purified CXCR4; Tj>Ttimin alpha 4; TIMP 1 ; Type 
IV collagen alpha I; Laminin alpha 3; AdrenomeduUin; Thrombo^ondin 2; Type I collagen alpha 2; Type VI 
collagen alpha 2; Type VI collagen alpha 3 ; Latent TGFbeta binding protein 2 (LTBP2); Serine or cystein protease 
inhibitor heat shock protein (HSP47); Procollagen-lysine, 2-oxoglutarate 5-dioxygenase; connexin 43; Type IV 
collagen alpha 2; Connexin 37; Ephrin Al; T ^minin beta 2; Integrin alpha 1; Stanniocalcin 1; Thrombospondin 
4; or CD36 fusion proteins containing CXCR4; Laminin alpha 4; TIMPl; Type IV collagen alpha 1; Laminin 
alpha 3; AdrenomeduUin; Thrombospondin 2; Type I coUagen alpha 2; Type VI coUagen alpha 2; Type VI 
collagen alpha 3; Latent TGFbeta binding protein 2 (LTBP2); Serine or cystein protease inhibitor heat shock 
protein (HSP47); ProcoUagen-lysine, 2-oxoglutarate 5-dioxygenase; connexin 43; Type IV coUagen alpha 2; 
Connexin 37; Ephrin Al ; Laminin beta 2; Integrin alpha 1 ; Stanniocalcin 1 ; Thrombospondin 4; or CD36 and cells 
expressing recombmant CXCR4; T^minin alpha 4; TIMPl; Type IV coUagen alpha 1; T-aminin alpha 3; 
AdrenomeduUin; Thrombospondin 2; Type I coUagen alpha 2; Type VI coUagen alpha 2; Type VI collagen alpha 
3; Latent TGFbeta blading protein 2 (LTBP2); Serine or cystein protease inhibitor heat shock protein (HSP47); 
ProcoUagen-lysine, 2-oxoglutarate 5-dioxygenase; connexin 43; Type IV coUagen alpha 2; Connexin 37; Ephrin 
Al ; L a minin beta 2; Integrin alpha 1 ; Stanniocalcin 1 ; Thrombospondin 4; or CD36 on the ceU surface. Selection 
of the immunogen can be made by the skUled artisan without undue experimentation. 

Mice, such as Balb/c, are immunized with the CXCR4; Laminin alpha 4; TIMP 1 ; Type IV collagen alpha 
1; Laminin alpha 3; AdrenomeduUin; Thrombospondin 2; Type I collagen alpha 2; Type VI collagen alpha 2; 
Type VI coUagen alpha 3; Latent TGFbeta binding protein 2 (LTBP2); Serine or cystein protease inhibitor heat 
shock protein (HSP47); Procollagen-lysine, 2-oxoglutarate 5-dioxygenase; connexin 43; Type IV collagen alpha 
2; Connexin 37; Ephrin Al; Laminin beta 2; Integrin alpha 1; Stanniocalcin 1; Thrombospondin 4; or CD36 
immunogen emulsified in complete Freund's adjuvant and injected subcutaneously or intraperitoneaUy in an 
amount fi^om 1-100 micrograms. Alternatively, the immunogen is emulsified in MPL-TDM adjuvant (Ribi 
Immunochemical Research, Hamilton, MT) and injected into the animars hind foot pads. The immunized mice 
are then boosted 10 to 12 days later with additional immunogen emulsified in tiie selected adjuvant Thereafter, 
for several weeks, the mice may also be boosted with additional immunization injections. Serum sanq>les may 
be periodicaUy obtained from the mice by retro-orbital bleeding for testing in ELIS A assays to detect anti-CXCR4; 
anti-Laminin alpha 4; anti-TEMPl; anti-Type IV collagen alpha 1; anti-Laminin alpha 3; anti-Adrenomedullin; 
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— vrAubfwoywxAWMAj. «uAu- X jrpw x v/uxiagcii oipiici ^, iuiu- JL ypc V 1 couagcii tupuu,^; aoD- 1 ypc V 1 collagen aipna 
3; anti-Latent TGFbeta binding protein 2 (anti-LTBP2); anti-Serine or cystein protease inhibitor heat shockprotein 
(anti-HSP47); anti-Procollagen-lysine, 2-oxoghitarate 5-dioxygenase; anti-connexin 43; anti-Type W collagen 
alpha 2; and-Connexin 37; anti-Ephrin Al ; anti-Laminin beta 2; anti-Integrin alpha 1 ; anti-Stanniocalcin 1 ; anti- 
Thrombospondin 4; or anti-CD36 polypeptide antibodies. 

After a suitable antibody titer has been detected, the antmalg "positive" for antibodies can be injected 
with a final intravenous injection of CXCR4; T^tTninin alpha 4; UMPl; Type IV collagen alpha 1 ; Laminin alpha 
3; Adrenomedullin; Thrombospondin 2; Type I collagen alpha 2; Type VI collagen alpha 2; Type VI collagen 
alpha 3; Latent TGFbeta binding protein 2 (LTBP2); Serine or cystein protease inhibitor heat shock protein 
(HSP47); Procollagen-lysine, 2-oxoglutarate 5-dioxygenase; connexin 43; Type IV collagen alpha 2; Connexin 
37; Ephrin Al; Laminin beta 2; Integrin alpha 1; Stanniocalcin 1; Thrombospondin 4; or CD36. Three to four 
days later, the mice are sacrificed and the spleen cells are harvested. The spleen cells are then fused (using 35% 
polyethylene glycol) to a selected murine myeloma cell line such as P3X63AgU.l, available firom ATCC, No. 
CRL 1597. The fusions generate hybridoma cells which can then be plated in 96 well tissue culture plates 
containing HAT (hypoxanthine, aminopterin, and thymidine) medium to inhibit proliferation of non-fused cells, 
myeloma hybrids, and spleen cell hybrids. 

The hybridoma cells will be screened in an ELISA for reactivity against CXCR4; Laminin alpha 4; 
TEMPI ; Type IV collagen alpha 1 ; Laminin alpha 3; Adrenomedullin; Thrombospondin 2; Type I collagen alpha 
2; Type VI collagen alpha 2; Type VI collagen alpha 3; Latent TGFbeta binding protein 2 (LTBP2); Serine or 
cysteinprotease inhibitor heat shockprotein (HSP47); Procollagen-lysine, 2-oxoglutarate 5-dioxygenase; connexin 
43; Type IV collagen alpha 2; Connexin 37; Ephrin Al; Laminin beta 2; Integrin alpha 1; Stanniocalcin 1; 
Thrombospondin 4; or CD36. Determination of "positive" hybridoma cells secreting the desired monoclonal 
antibodies against CXCR4; T^aminin alpha 4; TIMPl; Type IV collagen alpha 1; T^minin alpha 3; 
Adrenomedullin; Thrombospondin 2; Type I collagen alpha 2; Type VI collagen alpha 2; Type VI collagen alpha 
3; Latent TGFbeta binding protein 2 (LTBP2); Serine or cystein protease inhibitor heat shock protein (HSP47); 
Procollagen-lysine, 2-oxoglutarate 5-dioxygenase; connexin 43; Type IV collagen alpha 2; Connexin 37; Ephrin 
Al ; Laminin beta 2; Integrin alpha 1 ; Stanniocalcin 1 ; Thrombospondin 4; or CD36 is within the skill in the art 
The positive hybridoma cells can be injected intraperitoneally into syngeneic Balb/c mice to produce 
ascites containing the anti-CXCR4; anti-Laminin alpha 4; anti-TIMPl; anti-Type IV collagen alpha 1; anti- 
Laminin alpha 3; anti-AdrenomeduUin; anti-Thrombospondin 2; anti-Type I collagen alpha 2; anti-Type VI 
collagen alpha 2; anti-Type VI collagen alpha 3; anti-Latent TGFbeta binding protein 2 (anti-LTBP2); anti-Serine 
or cystein protease inhibitor heat shock protein (anti-HSP47); anti-ProcoUagen-lysine, 2-oxoglutarate 5- 
dioxygenase; anti-connexin 43; anti-Type IV collagen alpha 2; anti-Connexin 37; anti-Ephrin Al; anti-Laminin 
beta 2; anti-Integrin alpha 1 ; anti-Stanniocalcin 1 ; anti-Thrombospondin 4; or anti-CD3 6 polypeptide monoclonal 
antibodies. Alternatively, the hybridoma cells can be grown in tissue culture flasks or roller bottles. Purification 
of the monoclonal antibodies produced in the ascites can be accomplished usmg ammonium sulfate precipitation. 
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foUowed by gel exclusion chromatography. Alternatively, affinity chromatography based upon bindiug of 
antibody to protein A or protein G can be employed. 

The foregoing written specijacation is considered to be suflScient to enable one skilled in the an to 
practice the invention. The present invention is not to be limited in scope by the constract deposited, since the 
deposited embodiment is intended as a single illustration of certain aspects of the invention and any constructs that 
are fonctionally equivalent are within the scope of tiiis invention. The deposit of material herein does not 
constitute an admission that the written description herein contained is inadequate to enable the practice of any 
aspect of tiie invention, including tiie best mode tiiereof, nor is it to be construed as limiting the scope of the claims 
to the specific illustrations that it represoits. Indeed, various modifications of tiie invention in addition to those 
shown and described herein wiU become apparent to tiiose skilled in the art from the foregoing description and 
fall within the scope of die appended claims. 



BNSOOCID: <WO 030328 13A2_I_> 
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3 VHAT IS CLAIME BJS: 

1 . An isolated antibody that binds to a CXCR4; Tj^mmin alpha 4; TIMPl ; Type IV collagen alpha 
1; T,aminin alpha 3; AdrenomeduUin; Thrombospondin 2; Type I collagen a^ha 2; Type VI collagen alpha 2; 
Type VI collage alpha 3; Latent TGFbeta binding protein 2 (LTBP2); Serine or cystein protease inhibitor heat 

5 shock protein (HSP47); Procollagen-lysine, 2-oxoglutarate 5-dioxygenase; conn^dn43; Type IV collagen alpha 

2; Connexin 37; Epbrin Al; T^minin beta 2; Integrin alpha 1; Stanniocalcin 1; Thrombospondin 4; or CD36 
polypeptide. 

2. The antibody of Claim 1 which specifically binds to said polypeptide. 

10 

3. The antibody of Claim 1 which induces the death of a ceU that expresses said polypeptide. 

4. The antibody of Claim 3, wherein said cell is part of a renal cell carcinoma and the cell 
over^presses said polypeptide as compared to a normal cell of the same tissue type. 

15 

5. The antibody of Claim 1 which is a monoclonal antibody. 

6. The antibody of Claim 5 which comprises a non-human complementarity determining region 
(CDR) or a human framewoik region (FR). 

20 . 

7. The antibody of Claim 1 which is labeled. 

S. The antibody of Claim 1 which is an antibody fragment or a single-chain antibody. 

25 9. A composition of matter which comprises an antibody of Claim 1 in admixture with a 

pharmaceutically acceptable carri^. 

1 0. The composition of matter of Claim 9 which comprises a therapeutically effective amoimt of 
said antibody. 

30 

11. The composition of matter of Claim 9 which further comprises a cytotoxic or a 
c^emotherapeutic agent. 

12. A method for producing an antibody that binds to a CXCR4; Laminin alpha 4; TIMPl ; Type IV 
35 collagen alpha 1; T>aminin alpha 3; Adrenomedullii^ Thrombospondin 2; Type I collagen alpha 2; Type VI 

collagen alpha 2; Type VI collagen alpha 3; Latent TGFbeta binding protein 2 (LTBP2); Serine or cysteinprotease 
inhibitor heat shock protein (HSP47); Procollagen-lysine, 2-oxoglutarate 5-dioxygenase; connexin 43; Type IV 
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collagen 2; Comexm 37; Ephrin Al; Lanunin beta 2; Integrin alpha 1; Stanniocalcin 1; Thrombospondin 
4; or CD36 polypeptide, said method conq)risiQg culturing a host cell comprising nucleic acid encoding die 
antibody under conditions sufficient to aUow expression of said antibody and recovering said antibody from the 
cell culture. 

13. An antagonist ofaCXCR4;Laminin alpha 4; TIMPl; Type IV collagrai alpha l;Laminin alpha 
3; Adrenomedullin; Thrombospondin 2; Type I collagen alpha 2; Type VI ooUagen alpha 2; Type \a collagen 
alpha 3; Latent TGFbeta binding protein 2 (LTBP2); Serine or cystein protease inhibitor heat shock protein 
(HSP47); Procollagen-lysine, 2-oxoglutarate 5-dioxygenase; connexin 43; Type IV coUagen alpha 2; Connexin 
37; Ephrin Al; Laminin beta 2; Integrin alpha 1; Stanniocalcin 1; Thrombospondin 4; or CD36 polypeptide. 

14. The antagonist of Claim 13, wherein said antagonist inhibits growth of a renal ceU catcinoma. 

15. A method of diagnosing tumor in a mammal, said method comprising detecting the level of 
raqjression of a gene encoding a CXCR4; Laminin alpha 4; TIMPl; Type IV collagen alpha 1; Laminin alpha 3; 
Adrenomedullin; Thrombospondin 2; Type I collagen alpha 2; Type VI coUagen alpha 2; Type VI collagen alpha 
3; Latent TGFbeta binding protein 2 (LTBP2); Serine or cystein protease inhibitor heat shock protein (HSP47); 
ProcoUagen-lysine, 2.oxoghitanite 5-dioxygenase; connexin 43; Type IV collagen alpha 2; Connexin 37; Ephrin 
Al; Laminin beta 2; Integrin alpha 1; Stanniocalcin 1; Thrombospondin 4; or CD36 polypeptide (a) in a test 
sample of tissue cells obtamed from the mammal, and (b) in a control sample of known normal tissue cells of the 
same ceU type, wherein a higher expression level in the test sample, as compared to the control sample, is 
mdicative of the presence of ttunor in Has mammal from which flie test tissue cells are obtained. 

1 6. The method of claim 1 5, wherein die test sample is from a renal cell carcinoma 
and the control sample is from normal renal tissue. 

1 7. A method for determining the overexpression of a CXCR4; Laminin alpha 4; TIMPl ; Type IV 
collagen alpha 1; Laminin alpha 3; Adrenomedullin; Thrombospondin 2; Type I coUagen alpha 2; Type VI 

collagen a^ha2; Type VI collagen alpha3;Latent TGFbeta bindmgprotein2(LTBP2):Serineorcystein protease 
inhibitor heat shock protein (HSP47); ProcoUagen-lysine. 2-oxoglutarate 5-dioxygenase; connexin 43; Type IV 
coUagen a^ha2; Connexin 37; Ephrin Al; Laminin beta 2; Integrin alpha 1; Stanniocalcin 1; Thrombospondin 
4; or CD36 polypeptide (a) in a test tissue sample suspected of containing said polypeptide and (b) a control 
nonnal tissue sample of the same tissue type, said method comprising exposing die test and control tissue samples 
to ananti-CXCR4; anti-Laminina^ha4; anli-HMPl; anti-Type IV collagen alpha 1; anti-Laminin alphaS; anti- 
AdrenomeduUin; anti-Thrombospondin 2; anti-Type I coUagen alpha 2 ; anti-Type VI coUagen alpha 2; anti-Type 
VI coUagen alpha3;anti-lAlaitTGFbetabindingprotem2(anti.LTBP2);anti-Serine or cysteinpro 
heat shock protein (anti-HSP47); anti-ProcoUagen-lysine, 2-oxoglutarate 5-dioxygenase; anti-connexin 43; anti- 
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Type rV collagen alpha 2; anti-Cozmexin 37; anti-Ephiin Al; anti-Lamizun beta 2; anti-Integrin alpha 1 ; anti- 
StaDniocalcin l;anti-Thrombospoiidin4;oranti-CD36polypeptide antibody and detennixiing the relative binding 
of said antibody to said polypeptide in said samples. 

18. The mediod of claim 17, wherein the test sample is from a renal cell carcinoma and the control 
sample is from normal renal tissue. 

19. A method of diagnosing renal ceU carcinoma in a niammal, said method comprising (a) contacting 
an anti-CXCR4; anti-Laminin alpha 4; anti-TIMPl; anti-Type IV collagen alpha 1; anti-Laminin alpha 3; anti- 
AdrenomeduUin; anti-Thrombospondin 2; anti-Type I collagen alpha 2; anti-Type VI collagen alpha 2; anti-Type 
VI collagen alpha 3 ; anti-Latent TGFbeta binding protein 2 (anti-LTBP2); anti-Serine or cystein protease inhibitor 
heat shock protein (anti-HSP47); anti-Procollagen-lysine, 2-oxoglutarate 5-dioxygenase; anti-connexin 43; anti- 
Type IV collagen alpha 2; anti-Connexin 37; anti-Ephrin Al; anti-Laminin beta 2; anti-Integrin alpha 1; anti- 
Stanniocalcin 1; anti-Thrombospondin 4; or anti-CD36 polypeptide antibody with a test sample of renal tissue 
cells obtained from the mamma l suspected of having renal cell carcinoma and a control sample of nonnal renal 
tissue, and (b) detecting an increased fonnation of a complex between said antibody and a CXCR4; Laminin alpha 
4; TIMPl; Type IV collagen alpha 1; Laminin a^ha 3; AdrenomeduUin; Thrombospondin 2; Type I collagen 
alpha 2; Type VI collagen alpha 2; Type VI collagen alpha 3; Latent TGFbeta binding protein 2 (LTBP2); Serine 
or cystein protease inhibitor heat shock protein (HSP47); Procollagen-lj^ine, 2-oxoglutarate 5-dioxygenase; 
connexin 43 ; Type FV collagen alpha 2; Connexin 37; Ephrin Al ; T ,am inin beta 2; Integrin alpha 1; Stanniocalcin 
1; Thrombospondin 4; or CD36 polypeptide in the test sample relative to the normal sample, wherein the increased 
formation of a complex is indicative of the presence of rmal cell carcinoma in said mammal. 

20. The method of Claim 17, 18, or 19, wherein said antibody is detectably labeled 

21. A renal cell carcinoma diagnostic kit comprising an anti-CXCR4; anti-Laminin alpha 4; anti- 
TIMP 1 ; anti-Type IV collagen alpha 1 ; anti-Laminin alpha 3 ; anti- AdrenomeduUin; anti-Thrombospondin 2; anti- 
Type I collagen alpha 2; anti-Type VI collagen alpha 2; anti-Type VI collagen alpha 3; anti-Latent TGFbeta 
binding protein 2 (anti-LTBP2); anti-Serine or cystein protease inhibitor heat shock protein (anti-HSP47); anti- 
Procollagen-lysine, 2-oxoglutarate 5-dioxygenase; anti-connexin 43; anti-Type IV collagen alpha 2; anti-Connexin 
37; anti-Ephrin Al; anti-Laminin beta 2; anti-Integrin alpha 1; anti-Stanniocalcin 1; anti-Thrombospondin 4; or 
anti-CD36 polypeptide antibody and a carrier in suitable packaging. 

22. The kit of Claim 21 which further comprises instructions for using said antibody to detect the 
increased presence of a CXCR4; T^minin a^ha 4; TIMPl; Type IV collagen alpha 1; Laminin alpha 3; 
AdrenomeduUin; Thrombospondin 2; Type I collagen alpha 2; Type VI collagen alpha 2; Type VI coUagen alpha 
3 ; Latent TGFbeta binding protein 2 (LTBP2); Serine or cystein protease inhibitor heat shock protein (HSP47); 
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Procollagenrlysme, 2-oxoglutaiate S-dioxygenase; connexin 43; Type IV collagen alpha 2; Connexin 37; Ephrin 
Al; Laminin beta 2; Integrin alpha 1; Stamiiocalcm 1; Thrombospondin 4; or CD36 polypeptide in a renal cell 
carcinoma tissue sample suspected of containing the same relative to a normal iraial tissue sample. 

23. The kit of Claim 2 1 or 22, wherein said antiboefy is detectably labeled. 

24. A method for inhibiting the growth of raial ceU carcinoma, said metiiod comprising exposing 
a renal cell carcinoma, in which a CXCR4; Laminin a^ha 4; TIMPl; Type IV collagen alpha 1; Laminin alpha 
3; AdrenomeduUin; Thrombospondin 2; Type I collagen alpha 2; Type VI collagen alpha 2; Type VI coDagen 
alpha 3; Latent TGFbeta binding protem 2 (LTBP2); Serine or cystein protease inhibitor heat shock protein 
(HSP47); Procollagen-lysine, 2-oxoglutarate 5-dioxygenase; connexin 43; Type IV coUagen alpha 2; Connexin 
37; Ephrin Al; Laminin beta 2; Integrin alpha 1; Stanniocalcin 1; Thrombospondin 4; or CD36 polypeptide is 
overexpressed, to an effective amount of an agent tiiat inhibits a biological activity of said polypeptide, wherein 
growth of said renal cell carcinoma is tiiereby inhibited. 



2^ 



The metiiod of Claun 24, whoein said agent is an anti-CXCR4; anti-Laminin alpha 4; anti- 
TIMPl ; ami-Type IV collagen alpha I; anti-Laminin alpha 3; anti-AdrenomeduUin; anti-Thrombospondin2; anti- 
Type I collagen alpha 2; anti-Type VI collagen alpha 2; anti-Type VI coUagen alpha 3; anti-Latent TGFbeta 
binding protein 2 {anti-LTBP2); anti-Serine or cystein protease mhibitor heat shock protein (anti-HSP47); anti- 
PK>coUagen-lysine.2-oxoglutaxate 5-dioxygenase; anti-connexin43; anti-TypeIVcollagenalpha2; anti-Connexin 
37; anti-Ephrin Al; anti-Laminin beta 2; anti-Integrin alpha 1; anti-Stanniocalcm 1; anti-Thrombospondin4; or 
anti-CD36 polypqjtide antibody. 



26. The method of Claim 25, wherein said anti-CXCR4; anti-Laminin alpha 4; anti-TIMPl; anti- 
Type IV collagen alpha 1; anti-Laminin alpha 3; anti-AdrenomeduUin; anti-Thrombospondin 2; anti-Type I 
coUagen alpha 2; anti-Type VI collagen alpha 2; anti-Type VI coUagen alpha 3; anti-Latent TGFbeta binding 
protein 2 (anti-LTBP2); anti-Serine or cystein protease inhibitor heat shock protein (anti-HSP47); anti- 
ProcoUagen-lysine,2-oxoglutarate 5-dioxygenase; anti-connexin43; anti-Type IV coUagen alpha 2; anti-Connexin 
37; anti-Ephrin Al; anti-Laminm beta 2; anti-Integrin alpha 1; anti-Stanniocalcin 1; anti-Thrombospondin 4; or 
anti-CD36 polypeptide antibody induces cell death. 

27. The method of Claim 24. wherein the renal ceU carcinoma is furflier exposed to radiation 
treatment, a cytotoxic agent or a chemotfaerapeutic agent 

28. AmefliodforinhftitingthegrDwfliofanmalcencarcinoma,saidmetiiodcomprisinge3q)osing 
renal ceU carcmoma tissue, in which a CXCR4; Laminin alpha 4; TIMP1; Type IV coUagen alpha 1; Laminin 
alpha 3; AdrenomeduUin; Thrombospondin 2; Type I coUagen alpha 2; Type VI coUagen alpha 2; Type VI 
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coliagen alpha 3; Latent TGFbeta binding protein 2 (LTBP2); Serine or cystein protease inhibitor heat shock 
protein (HSP47); Procollagen-lysine, 2-oxoglutarate 5-dioxygenase; connexin 43; Type IV collagen alpha 2; 
Connexin 37; Epbrin Al; T^minin beta 2; Integrin alpha 1; Stanniocalcin 1; Thrombospondin 4; or CD36 
polypeptide is overexpressed, to an effective amount of an agent that inhibits the expression of said polypeptide, 
5 wherein growth of said renal cell carcinoma is thereby inhibited. 

29. The method of Claim 28, wherein said polyp^tide is overexpressed in renal cell carcinoma as 
compared to normal renal cells. 

10 30. The method of Claim 28, wherein said agent is an antisense oligonucleotide that hybridizes to 

a nucleic acid which encodes the CXCR4; Laminin alpha 4; TIMPl ; Type IV collagen alpha 1 ; Laminin alpha 3; 
AdrenomeduUin; Thrombospondin 2; Type I collagen alpha 2; Type VI collagen alpha 2; Type VI collagen alpha 
3; Latent TGFbeta binding protein 2 (LTBP2); Serine or cystein protease inhibitor heat shock protein (HSP47); 
Procollagen-lysine, 2-oxoglutarate 5-dioxygenase; connexin 43; Type IV coUagen alpha 2; Connexin 37; Ephrin 

15 Al; Laminin beta 2; Integrin alpha 1; Stanniocalcin i; Thrombospondin 4; or CD36 polypeptide or the 

complement thereof 

31. The method of Claim 30, \^erein said renal cell carcinoma is further exposed to radiation 
treatment, a cytotoxic agent or a chemother^eutic agent 

20 

32. An article of manufacture, comprising: 
a container; 

a label on the container; and 

a composition con^rising an active agent contained within the container, wherein the 
25 composition is effective for inhibiting the growth of renal cell carcinoma and wherein the label on tiie container 

indicates that the composition is effective for treating conditions characterized by overexpression of a CXCR4; 
Laminin alpha 4; TIMP 1 ; Type IV coDagen alpha 1 ; Laminin alpha 3 ; AdrenomeduUin; Thrombospondin 2; Type 
I collagen alpha 2; Type VI collagen alpha 2; Type VI collagen alpha 3; Latent TGFbeta binding protein 2 
(LTBP2); Serine or cystein protease inhibitor heat shock protein (HSP47); Procollagen-lysine, 2-oxoglutarate 5- 
30 dioxygenase; connexin 43; Type IV collagen alpha 2; Connexin 37; Ephrin Al ; Laminin beta 2; Integrin alpha 

1; Stanniocalcin 1; Thrombospondin 4; or CD36 polypeptide in said renal cell carcinoma as compared to normal 
renal tissue. 

33 . The article of manufacture of Claim 32, wherein said active agent inhibits a biological activity 
55 of and/or the e3q)ression of said CXCR4; T^minin alpha 4; TIMPl ; Type IV collagen alpha 1 ; T^minin alpha 3; 

AdrenomeduUin; Thrombospondin 2; Type I coUagen alpha 2; Type VI coUagen alpha 2; Type VI collagen alpha 
3; Latent TGFbeta binding protein 2 {LTBP2); Serine or cystein protease inhibitor heat shock protein (HSP47); 
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ProcoUagen-lysme, 2-oxoglutarate S-dioxygenase; connexin 43; Type IV collagen alpha 2; Connexin 37; Ephiin 
Al; T^Tninin beta 2; Xategrin a^ha 1; Stanniocalcin 1; Thiombospondin 4; or CD36 polypeptide. 

34. The article of manu&cture of Claim 33, wherein said active agent is an anti-CXCR4; anti- 
Laminin alpha 4; anti-TIMPl; anti-Type IV collagen alpha 1; anti-Laminin alpha 3; anti-AdrenomeduUin; anti- 
Thrombospondin 2; anti-Type I collagen alpha 2; anti-Type VI collagen alpha 2; anti-Type VI collagen alpha 3; 
anti-Latent TGFbeta binding protein 2 (anti-LTBP2); anti-Serine or cysteinprotease inhibitor heat shock protein 
(anti-HSP47); anti-Procollagen-lysine, 2-oxoglutarate 5-dioxygenase; anti-connexin 43; anti-Type IV collagen 
alpha 2; anti-Connexin 37; anti-Ephrin Al; anti-Laminin beta 2; anti-Integrin alpha 1; anti-Stanniocalcin 1; anti^ 
Thrombospondin 4; or anti-CD36 polypeptide antibody. 

35. The article of manufecture of Claim 33, wherein said active ag&at is an antisense 
oligonucleotide. 

36. A method of identifying a compound that inhibits an activity of a CXCR4; T.flTnmin alpha 4; 
TIMPl; Type IV collagen alpha 1 ; Laminin alpha 3 ; AdrenomeduUin; Thrombospondin 2; Type I coUagen alpha 
2; Type VI collagen alpha 2; Type VI collage alpha 3; Latent TGFbeta binding protein 2 (LTBP2); Serine or 
cysteinprotease inhiT5itorheatshockprotein(HSP47);ProcoUagen-^^^ 

43; Type IV collagen alpha 2; Connexin 37; Ephiin Al; Laminin beta 2; Integrin alpha 1; Stanniocalcin 1; 
Thrombospondin 4; or CD36 polypeptide, saidmethod comprising tiie steps of (a) contacting cells and acandidate 
compound to be screened in tiie presence of said polypeptide under conditions suitable for die induction of a 
cellular response nonnaUy induced by saidpolypeptide and (b) determining the induction of said ceUular response 
to determine if die test compound is an effective antagonist, wherein the lack of induction of said cellular response 
is indicative of said compound being an effective antagonist - 

37. The method of Claim 36, wherein said candidate compound is an anti-CXCR4; anti-Laminin 
alpha 4; anti-TIMPl; anti-Type IV collagen alpha 1; anti-Laminin alpha 3; anti-Adrenomedullin; anti- 
Thrombospondin 2; anti-Type I coUagen alpha 2; anti-Type VI collagen alpha 2; anti-Type VI coUagen alpha 3; 
anti-Latent TGFbeta binding protein 2 (anti-LTBP2); anti-Serine or cysteinprotease inhibitor heat shock protein 
(anti-HSP47); anti-Procollagen-lysine, 2-oxoglutarate 5-dioxygenase; anti-connexin 43; anti-Type IV coUagen 
alpha 2; anti-Connexin 37; anti-Ephrin Al; anti-Laminin beta 2; anti-Integrin alpha 1 ; anti-Stanniocalcin 1; and- 
Thrombospondin 4; or anti-CD36 polypeptide antibody. 

38. The method of Claim 36, wherein a component, either said candidate compound or said 
CXCR4;Lamininalpha4;TIMPl;Type IV collagen alphal;Lamininalpha3;Adrra^ 

2; Type I collagen alpha 2; Type VI collagen alpha 2; Type VI collagen alpha 3; Latent TGFbeta binding protein 
2 (LTBP2); Serine or cystein protease inhibitor heat shock protein (HSP47); Procollagen-lysine, 2-oxoglutarate 



126 



wo 03/032813 PCT/US02/33020 

43: Tvne IV coUaeen ateha 2: Connexin 37: Eohrin Al: T^^minin beta 2; integrin alpha 
1; Staimiocalcin I; Thrombospondin 4; or CD36 polypeptide, is inunobilized on a solid support. 

39. The method of Claim 38, wherein a component, either said candidate compoimd or said 

5 CTCR4;Lamininalpha4;TIMPl;TypeIVcoIlagenalpha 1; Thrombospondin 

2; Type I collagen alpha 2; Type VI collagen alpha 2; Type VI collagen alpha 3; Latent TGFbeta binding protein 
2 (LTBP2); Serine or cystein protease inhibitor heat shock protein (HSP47); Procollagen-lysine, 2-oxoglutarate 
5-dioxygenase; coxmexin 43; Type IV collagen alpha 2; Connexin 37; Ephrin Al ; T^iminin beta 2; Integrin alpha 
1; Stanniocalcin 1; Thrombospondin 4; or CD36 polypeptide, is not immobilized on a solid support and is 
10 detectably labeled. 

40. A method for identifying a compound that inhibits the eaqsression of a CXCR4; Laminin alpha 
4; TIMPl; Type IV coUagoa alpha 1; Laminin alpha 3; AdrenomeduUin; Thrombospondin 2; Type I collagen 
alpha 2; Type VI collagen alpha 2; Type VI collagen alpha 3; Latent TGFbeta binding protein 2 (LTBP2); Serine 

15 or cysteiii protease inhibitor heat shock protein (HSP47); ProcoUagen-lysine, 2-oxoglutarate 5-dioxygenase; 

connexin 43; Type IV collagen alpha 2; Connexin 37; Ephrin Al ; T ^minin beta 2; Integrin alpha 1 ; Stanniocalcin 
1 ; Thrombospondin 4 ; or CD36 polypeptide in cells that express said polypeptide, wherein said method comprises 
contacting said cells with a candidate compound and determining whether expression of said polypeptide is 
inhibited. 



20 



4 1 . The method of Claim 40, wherein said candidate compound is an antisense oligonucleotide. 
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esiiblith the puhlicaiiao date of another eitatioa or other special reaiOD (as 

**0" document referring to an oral disdonire, use. exhibition or aher means 

P' documeoi pttbUihed prior to the intemational filing date but later than the 
priori^ date claimed 
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iaier dcx:ument published after the intematioaal filing date or prknily 
date and not is coiflict with the applicatiai but cited loimdersiaDd the 
principle or theory tmderlying the invention 

documeni of particular relevance: the cUumed mvemiai cnaot be 
considered novel or cannot be ccDsidered to involve an inventive ttep 
when (he document is taken ^one 

document of pauticular relevance; the claimed inveuicn caimoi be 
considered to invoiwe an inventive step when the document is 
combined with one or more aher such documenu. such canbination 
bang obvious to a person skilled in the an 

document member of the same patent family 
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Box I Observations where certain claims were found unsearchable (Continuation of Item 1 of first sheet) 



"Hiis international report has not been established in respect of certain claims under Article I7(2)(a) for ihe following reasons: 
QaiiD Nos.: 

because they relate to subject matter not required to be searched by this Authority, namely: 



2. n Claim Nos.: 

because they relate to parts of the international application that do not comply with Ihe prescribed requirements to 
such an extent that no meaningful international search can be carried out« specifically: 



□ 

6,4<a). 



Claim Nos.: 

because they are dependent claims and are not drafted in accordance with Che second and third sentences of Rule 



Box n Observations wbm unity of invention is lacking (Continuation of Item 2 of first sheet) 



This International Searching Authority found multiple inventions in this international application, as follows: 
Please See Continuation Sheet 



As all required additional search fees were timely paid by the ^Hcant, this international search report covers all 
searchable claims. 

As ail searchable claims could be searched without effort justifying an additional fee, this Authority did not invite 
paymem of any additional fee. 

CD As only some of the required additional search fees were timely paid by the ^licaxu, this international search 
report covers only those claims for which fees were paid, specifically claims Nos. : 



No required additional search fees were timely paid by the qjplicant. Consequently, this intemaUonal search report 
is restricted to the invention first mentioned in the claims; it is covered by claims Nos.: 1-14. 17-23 in part 

Remark on Protest ^Zl The additional search feci were accompanied by the applicant's protest. 

I 1 No protest accompanied the payment of additional search fees. 
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BOX n. OBSERVATIONS WHERE UNITY OF INVENTION IS LACKING 

This application contains the following inventions or groups of inventions which are not so linked as to form a single general 
inventive concq)t under PCT Rule 13. 1 . In order for all inventions to be examined, the appropriate additional examination fees must 
be paid. 

Graap 1, claim(s) 1-14, 17-23 in part, drawn to an antibody that binds CXCR4 and a method of producing such and a method of 
detennining e]q>ression of CXCR4 with an anti-CXCR4 antibody. 

Group n. claim(5) 1-11. 21-23 in part, drawn to an antibody to 1 .ammin a 4. 

Grotp III, claim(s) 1-11, 21-23 in part, dravm to an antibody to TIMPl. ''^ 

Group IV, claim(s) 1-11, 21-23 in part, drawn to an antibody to type IV collagen a 1 . 

GroMp V. claim(s) 1-11. 21-23 in part, drawn to an antibody to laminin a 3. 

Groi^) Vi, claim(s) Ml, 21-23 in part, drawn to an antibody to adenomeduUin. 

Groiq> VII, claiin(s) I - 1 1 , 21-23 in part, drawn to an antibody to thrombospondin 2. 

Group VIII. claim(s) l-U , 21-23 in part, drawn to an antibody to type I collagen a 2. 

Groi^ IX, claim(s) M 1, 21-23 in part, drawn to an antibody to type VI collagen a 2. 

Group X, claim(s) 1-1 1 , 21-23 in part, drawn to an antibody to type VI collagen a 3. 

Group XI, claim(s) 1-11. 21-23 in part, drawn to an antibo^ to latent TGFbeta binding protein 2. 

Groiq> Xn, claiin(s) 1-11. 21-23 in part, drawn to an antibody to HSP47. 

Groi^ XIII, claim(s) 1-11, 21-23 in part, drawn to an antibody to procollagen-lysine. 2-oxoglutarate 5-dioxygenase. 

Group XIV, claim(5} l-U, 21-23 in part, drawn to an antibody to type IV collagen a 2. 

Group XV, claim(s) I-l 1 , 21-23 in part, drawn to an antibody to connexin 37. 

Graap XVI, claini(s) l-U. 21-23 in part, drawn to an antibody to ephin Al. 

Group XVII, ciaim(s) 1-1 1, 21-23 in part, drawn to an antibody to laminin beta 2. 

Group XVIII, claun(s) l-U , 21-23 in part, drawn to an antibody to integrin a 1 . 

Group XIX, claiin(s) l-U, 21-23 in part, drawn to an antibody to stanniocalcin 1 . 

Graap XX, claim(s) l-U , 21-23 in part, drawn to an antibody to thrombospondin 4. 

Group 30a, claini(s) 1-1 1, 21-23 in part, diavm to an antiboify to CD36. 

Groi]ps XXII to XXXXII. claim(s) 12 in part, drawn to a method of producing an antibody of Groups II-XXI. respectively. 

Groups XXXXIII to MXIV, claiin(s) 13-14 in part, drawn to an antagonist of the proteins to which the antibody of Groiqys I to XXI 
bind. 
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Groups 65 u> 86, claiin(s) 15-16 in part, dra>VD to a xneihod of diagnosing a tumor by detecting the level of a gene uiierein the gene 
encodes the protein to uluch the antibody of Groups I-XXI bind. ^ o ^ 

*°Z' "^i^^^ P""- ^^"^ ^ * determining the ovcrcjtprcssion of a protein with an antibody wherein 

the amibody is that of Groins I-XXI. «"ut.iu«y wucmu 

Groins 108 to 129. claim(s) 24-27 in part, drauo to a method of inhibiting the growth of a renal ceU carcinoma that expresses the 
protem to which the antibodies of Groups I-XXI binds. uic 

Groins 1301O 15 1, claim(s) 28-3 1 in part, dravm to a method of inhibiting growth wherein the polypeptide that the andbodies of 
Groins I-XXJ bmds is overexpressed. 

Groups 152 to 173. claim(s) 32-35 in part, drawn to an article of manufacnire comprising and agent that inhibits the activity of the 
proteins that the amibody ofGroup I-XXI binds. f t> 6 «u,uv.iy ai me 

Groins 174 to 195. claim(s) 36-39 in part, drawn to a method of identifying a compound that inhibits the activity of the protein to 
which the antibody of Groups I-XXI binds. I'lw^m ui 

Groins 196 to 217, claim(s) 4<M1 in part, drawn to a method using an amisence oligonucleotide such Uiat the oligo inhibits the 
egression of the proteins t which the antibodies in Groups I-XXI bind. 

The invOTUons listed as Groups I to 217 do not relate to a single general inventive concept under PCT Rule 13. 1 bccausb. under PCT 
lu .A ;?t;^ Jack tte same or corresponding ^ial technical feanires for the foUovwng reasons: Pursuant to 37 C.F.R 1 475 (d) 

tte category first menuoned m the claims and the first recited invention of each of the other categories related Uiereio. Accordinfily 
the mam mvemion of Groi^ I. comprises the first product of an antibody to a CXCR4 and a method using such amibody and 
proAicing such. Piirtha pursmmt to 37 C.F.R. 1 .475 (d). the ISA/US considers that any features which the subsequenUy recited 
products and melhocb shve with the main invention does not constimte a special technical feauire within the meaning of PCT Rule 
1 3.2 and that each of such products and mediods accordipgly defines a separate invention. 
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